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ADDENDUM 

Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 


This  addendum  is  prepared  to  present  information  consistent  with  the  in- 
tent of  the  Principles  and  Standards  for  Planning  Water  and  Related  Land 
Resources  which  became  effective  October  30,  1973.  The  information  pre- 
sented is:  Part  I - Benefit  to  Cost  Comparisons;  Part  II  - Abbreviated 
Four  Account  Displays;  and  Part  III  - Abbreviated  Environmental  Quality 
Plan. 


PART  I 

The  project  costs,  benefits,  and  benefit-cost  ratio  are  based  on  a 6 1/8 
percent  interest  rate,  current  normalized  prices,  and  the  1975  price  base. 
Annual  project  costs,  annual  benefits,  and  benefit-cost  ratio  are  as 
follows : 


1.  Project  costs  $ 37,355 

2.  Project  benefits  $ 90,980 

3.  Benefit-cost  ratio  2.4  to  1.0 
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Selected  Plan 

NATIONAL  ECONOMIC  DEVELOPMENT  ACCOUNT 
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Selected  Plan 

REGIONAL  DEVELOPMENT  ACCOUNT 
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Selected  Plan 

ENVIRONMENTAL  QUALITY  ACCOUNT 
Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 


Components 

Beneficial  and  adverse  effects: 
A.  Areas  of  natural  beauty. 


B.  Quality  considerations  of 
water  and  land  resource. 


C.  Biological  resources  and 
selected  ecosystems. 


D.  Irreversible  or  irretrievable 
commitments . 


Measures  of  Effects 


1.  Project  output  will  make  available 
regional  funds  and  resources  which 
will  be  used  to  enhance  the 
physical  appearance  of  130  farms  in 
the  watershed. 

2.  Approximately  62  acres  of  forest- 
land will  be  converted  to  channel 
and  spoil. 

3.  Thirty-one  acres  of  forest  land  will 
be  temporarily  cleared  for  debris 
disposal. 

1.  Sediment  entering  channel  will  be 
reduced  from  2,600  tons  per  year 
to  1,670  tons  per  year. 

2.  Flood  damages  will  be  reduced  by 
54  percent  (crop  and  pasture  land) . 

3.  Transportation  routes  will  be  im- 
proved to  reduced  flooding. 

4.  Health  conditions  will  be  im- 
proved by  elimination  of  mosquito 
breeding  habitat  and  improved 
septic  drain  fields. 

1.  There  will  be  temporary  damage  to 
fishing  resources  during  and  im- 
mediately after  construction. 

2.  Wildlife  habitat  between  Secondary 
Road  1113  and  Lateral  5 will  be 
disrupted. 

1.  Approximately  62  acres  of  forest- 
land will  be  committed  to  spoil 
placement  and  channel  use. 

2.  Approximately  10  acres  of  open  land 
will  be  committed  to  spoil  placement 
land  channel  use. 

3.  Labor,  materials,  energy  for  construe 
tion  of  project  measures. 
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PART  II 
Selected  Plan 
SOCIAL  WELL-BEING  ACCOUNT 


Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 
Components  Measures  of  effects 

Beneficial  and  adverse  effects: 


A.  Real  income  distribution 


B.  Life,  health,  and  safety 


1.  Create  one  permanent  part-time  semi- 
skilled job  and  six  man-years  of 
semi-skilled  employment  over  the 
installation  period  (3  years). 

2.  Create  regional  income  benefit  of 
$61,820.  The  distribution  of  these 
benefits  by  income  class  is  not 
readily  available. 

Farm  Gross  Percentage  of 

Income  Adjusted  Gross 

Class  Income  in  Classl/ 

(dollars) 

Less  than  3,000  5 

3,000  - 10,000  14 

More  than  10,000  81 

3.  Local  costs  to  be  borne  by  region 
total  19,665  annually.  The  local  costs 
will  be  provided  by  Chowan  County 
Drainage  District  No.  3 but  distri- 
bution of  these  benefits  by  income 
class  is  not  readily  available. 

1.  Improve  the  usefulness  and  safety 
of  transportation  routes.  Improve 
health  conditions  by  improved  sep- 
tic drain  fields  and  elimination 
of  mosquito  breeding  habitat. 


1/  Source: 


United  States  Department  of  Commerce,  1969  Census  of  Agriculture 
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PART  III 


Abbreviated  Environmental  Quality  Plan 
Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 


The  goals  of  this  environmental  quality  plan  for  Bear  Swamp  Watershed  are 
to  preserve  and  enhance  areas  of  natural  beauty;  maintain  and  improve  the 
quality  of  the  water,  land  and  air  resources;  and  preserve  and  enhance  the 
biological  resources,  and  ecosystems  of  the  watershed  so  that  man  can  live 
in  an  esthetically  and  culturally  pleasing  environment. 

The  principal  environmental  quality  problems  in  the  watershed  are  the 
deterioration  of  the  native  land  and  water  resources  associated  with  in- 
tensified agricultural  use  and  high  production  costs  and  low  quality  crops 
caused  by  frequent  flooding  and  inadequate  outlets  for  on-farm  drainage. 

The  watershed  lies  within  a rural  setting,  typical  of  small  watersheds 
in  the  lower  coastal  plain  of  North  Carolina.  The  rim  of  the  upper  end 
of  the  watershed  is  in  forest;  while  the  middle  upper  area  has  been  com- 
mitted to  crops,  such  as  soybeans,  com,  and  peanuts.  The  lower  third 
of  the  watershed  has  smaller  tracts  of  agricultural  land  interspersed  amid 
tracts  of  forestland.  Edge-type  wildlife  habitat  has  been  reduced  in  the 
agricultural  area  because  of  the  farming  practice  of  tilling  up  to  the 
edge  of  the  channel  banks,  especially  on  laterals.  Erosion  from  these 
banks  and  road  ditches  is  responsible  for  most  of  the  sediment  now  being 
deposited  in  the  channels.  The  main  stream  is  accessible  for  fishing  only 
at  road  crossings  or  by  walking  through  the  swamp. 

Component  needs  for  solving  problems  relating  to  specific  environmental 
conditions  are  listed  below: 

1.  Areas  of  Natural  Beauty 

a.  Maintain  a diversity  of  landscapes. 

b.  Reduce  road  ditch  erosion. 

c.  Reduce  road  dust. 

2.  Quality  of  Water,  Land,  and  Air  Resources 

a.  Improve  the  quality  of  the  stream  flow  of  Bear  Swamp 
by  reducing  sediment  into  the  channel  as  a result  of 
road  ditch  and  channel  bank  erosion. 

b.  Maintain  and  enhance  the  productivity  of  the  land 
resource  base. 

c.  Improve  the  quality  of  the  air  by  reducing  the  dust 
associated  with  dirt  roads. 

d.  Increase  use  of  the  fishery  resource. 
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3. 


Biological  Resources  and  Ecosystems 

a.  Provide  more  dependable  food  supplies  for  both  upland 
game  and  wetland  wildlife. 

b.  Reduce  damage  to  fishery  habitat  from  sedimentation. 

c.  Create  additional  cover  for  upland  game  habitat. 

The  plan  elements  for  environmental  quality  consist  of  a system  of 
management  practices,  land  treatment  measures,  structural  measures, 
and  land  acquisition. 

Land  treatment  measures  will  be  installed  to  assure  future  productivity 
of  the  cropland  and  to  provide  on-farm  surface  and  subsurface  drainage 
systems  thereby  insuring  that  benefits  will  be  realized  from  the  structural 

measures . 

Approximately  17.3  miles  of  channel  work  would  provide  capacity  for  the 
five-year,  24-hour  frequency  runoff.  It  would  also  provide  adequate 
outlets  for  crop  and  forest  land.  Design  would  include  capacity  with 
native  vegetation  reestablished  thereby  eliminating  the  need  for  disturbance 
of  wildlife  habitat  from  future  maintenance  procedures. 

Sediment  traps  would  be  installed  to  assist  in  future  maintenance  and 
trap  sediment  from  moving  to  the  lower  end  of  the  watershed.  Vegetated 
strips  and  wildlife  food  and  cover  planting  would  be  installed  alongside 
both  sides  at  all  channel  work  through  cropland. 

A maintenance  travelway  would  be  vegetated  with  wildlife  plantings  on 
either  side  for  all  channel  work  going'  through  forestland.  Debris  cleared 
from  rights-of-way  would  be  removed  from  the  work  area  where  additional 
wildlife  habitat  would  need  to  be  cleared  for  disposal. 

The  channel  would  be  made  navigable  for  small  fishing  boats  from  the  end 
of  channel  work  to  the  outlet  at  Perquimans  River. 

A greentree  reservoir  area  is  included  in  the  lower  end  of  the  watershed 
between  Secondary  Road  1111  and  Secondary  Road  1113.  This  would  require 
a small  earth  dam  and  outlet  structure  above  Secondary  Road  1111.  The 
structure  would  allow  the  reservoir  to  be  flooded  during  winter  months 
and  permit  passing  flood  flows  and  drainage  during  the  agricultural  grow- 
ing season.  The  reservoir  area  would  be  owned  by  the  county  or  drainage 
district  and  be  managed  by  the  North  Carolina  Wildlife  Resources  Commis- 
sion for  wetland  habitat.  Pipe  inlets  would  be  installed  at  all  road 
crossings  and  then  through  the  travelway  to  permit  side  drainage  and  re- 
duce erosion.  Cost  of  the  above  measures  can  be  cost-shared  from  Public 
Law  566  funds. 

Dirt  roads  would  be  paved  to  prevent  dust  and  the  need  for  maintenance 
after  each  storm,  thereby  destroying  the  vegetation  on  roadbanks.  This 
would  reduce  sediment  entering  the  channels. 
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The  estimated  installation  costs  of  the  elements  of  the  environmental 
quality  plan  are  as  follows: 


1 . 


2. 

3- 

4. 

5. 

6. 
7- 


Ninety-one  thousand  feet  of  channel  work  including 
vegetated  strips,  pipe  inlets  and  wildlife  plantings  $416,000 
Land  treatment  measures  $ 60,000 

Forestry  treatment  measures  $196,000 

Greentree  reservoir,  including  land  rights  $ 99,900 

Four  and  one-half  miles  of  channel  for  fishing  boats  $ 15,500 
Boat  ramp  and  parking  lot  $ 16,600 

Fifteen  miles  of  paved  roads  $666,000 


The  total  installation  cost  of  the  environmental  quality  plan  is  estimated 
to  be  $1 ,470,000. 


The  environmental  effects  that  would  result  from  installation  of  the 
environmental  plan  are  as  follows: 


1.  Areas  of  Natural  Beauty 

a.  Maintain  the  diversity  of  the  landscape  through  the 
preservation  and  enhancement  of  the  land  resource  base 
which  sustains  this  diversity. 

b.  Enhance  the  scenic  quality  of  the  watershed  by  reducing 
roadbank  erosion  and  road  dust. 

2.  Quality  of  Water,  Land,  and  Air  Resources 

a.  Reduce  flooding  and  provide  adequate  outlets  for  on- 
farm  drainage  for  6,630  acres  of  cropland  and  800  acres 
of  forestland. 

b.  Reduce  potential  for  agricultural  chemicals  pollution 
in  Bear  Swamp. 

c.  Provide  for  additional  upland  habitat  by  increasing  food 
and  cover. 

d.  Provide  for  350  acres  of  wildlife  wetland  habitat  to  be 
preserved  and  managed  for  wildlife  benefit. 

e.  Reduce  dust  and  associated  pollution  of  air  and  adjoining 
vegetation  along  15  miles  of  dirt  roads. 

f.  Increase  the  use  of  the  fishery  resource  by  providing  4.5 
miles  of  navigable  channel,  a boat  ramp  and  a parking  area. 

3.  Biological  Resources  and  Selected  Ecological  Systems 

a.  Increase  the  wetland  wildlife  through  management  of  the 
350  acres  of  greentree  reservoir. 

b.  Maintain  and  increase  the  upland  habitat  by  providing  food 
and  cover  along  channel  banks  through  cropland  areas. 

c.  Increase  the  fishery  resource  by  reducing  sediment  and 
chemical  pollution  reaching  the  Bear  Swamp  channel. 
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IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES 


About  93  acres  of  forestland  (not  including  channel  area)  will  be  cleared, 
of  which  54  acres  will  be  converted  to  spoil  placement  and  a maintenance 
travelway.  Approximately  eight  acres  will  be  committed  to  channels  due 
to  increased  top  widths  over  existing  channels.  The  remaining  31  acres, 
used  for  debris  disposal,  will  be  allowed  to  revert  to  forestland  after 
construction. 

Of  the  channels  in  open  land,  two  additional  acres  will  be  committed  to 
permanent  channels  and  eight  acres  converted  to  spoil  placement  and 
travelway. 

The  350  acres  of  forestland  required  for  the  greentree  reservoir  will 
be  permanently  committed  to  this  use. 

Labor  and  materials  needed  for  project  installation  will  be  permanently 
committed  to  flood  prevention,  agricultural  water  management,  trans- 
portation, and  wildlife  habitat  uses. 
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WATERSHED  WORK  PLAN 


BEAR  SWAMP  WATERSHED 


Chowan  and  Perquimans  Counties,  North  Carolina 


Prepared  under  the  Authority  of  the  Watershed 
Protection  and  Flood  Prevention  Act  (Public 
Law  566,  83rd  Congress,  68  Stat.  666)  as  amended. 


Prepared  by: 

Albemarle  Soil  and  Water  Conservation  District 
Chowan  County  Drainage  District  No.  3 


With  assistance  by: 

United  States  Department  of  Agriculture,  Soil  Conservation  Service 
United  States  Department  of  Agriculture,  Forest  Service 


December  1975 


i 
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WATERSHED  WORK  PLAN  AGREEMENT 


between  the 

Albemarle  Soil  and  Water  Conservation  District 
Local  Organization 

Chowan  County  Drainage  District  No.  3 
Local  Organization 

(hereinafter  referred  to  as  the  Sponsoring  Local  Organization) 

State  of  North  Carolina 
and  the 

Soil  Conservation  Service 
United  States  Department  of  Agriculture 
(hereinafter  referred  to  as  the  Service) 


Whereas,  the  application  has  heretofore  been  made  to  the  Secretary  of 
Agriculture  by  the  Sponsoring  Local  Organization  for  assistance  in 
preparing  a plan  for  works  of  improvement  for  the  Bear  Swamp  Watershed, 
State  of  North  Carolina,  under  the  authority  of  the  Watershed  Protection 
and  Flood  Prevention  Act  (Public  Law  566,  83rd  Congress,  68  Stat.  666), 
as  amended;  and 

Whereas,  the  responsibility  for  administration  of  the  Watershed  Protec- 
tion and  Flood  Prevention  Act,  as  amended,  has  been  assigned  by  the 
Secretary  of  Agriculture  to  the  Service;  and 

Whereas,  there  has  been  developed  through  the  cooperative  efforts  of  the 
Sponsoring  Local  Organization  and  the  Service  a mutually  satisfactory 
plan  for  works  of  improvement  for  the  Bear  Swamp  Watershed,  State  of 
North  Carolina,  hereinafter,  referred  to  as  the  watershed  work  plan, 
which  plan  is  annexed  to  and  made  a part  of  this  agreement; 

Now,  therefore,  in  view  of  the  foregoing  considerations,  the  Sponsoring 
Local  Organization  and  the  Secretary  of  Agriculture,  through  the  Service, 
hereby  agree  on  the  watershed  work  plan,  and  further  agree  that  the 
works  of  improvement  as  set  forth  in  said  plan  can  be  installed  in  about 
four  years. 

It  is  mutually  agreed  that  in  installing  and  operating  and  maintaining 
the  works  of  improvement  substantially  in  accordance  with  the  terms, 
conditions,  and  stipulations  provided  for  in  the  watershed  work  plan: 
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Chowan  County  Drainage  District  No.  3 will  acquire,  with  other  than 
Public  Law  566  funds,  such  land  rights  as  will  be  needed  in  connec- 
tion with  the  works  of  improvement.  (Estimated  Cost:  $83,300.) 


1 . 


2.  Chowan  County  Drainage  District  No.  3 assures  that  comparable  re- 
placement dwellings  will  be  available  for  individuals  and  persons 
displaced  from  dwellings,  and  will  provide  relocation  assistance 
advisory  services  and  relocation  assistance,  make  the  relocation 
payments  to  displaced  persons,  and  otherwise  comply  with  the  real 
property  acquisition  policies  contained  in  the  Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  1970  (Pub- 
lic Law  9 1 -646 , 84  Stat.  1894)  effective  as  of  January  2,  1971,  and 
the  Regulations  issued  by  the  Secretary  of  Agriculture  pursuant 
thereto.  The  costs  of  relocation  payments  will  be  shared  by  the 
drainage  district  and  the  Service  as  follows: 


Chowan  County 
Dra i nage 

District  No.  3 Service 

( percent')  (percent) 


Estimated 
Relocation 
Payment  Costs 
(dol lars) 


Relocation  payments  59-7 


40.3 


$0^ 


3.  Chowan  County  Drainage  District  No.  3 will  acquire  or  provide  assur 
ance  that  landowners  or  water  users  have  acquired  such  water  rights 
pursuant  to  state  law  as  may  be  needed  in  the  installation  and 
operation  of  the  works  of  improvement. 


4.  The  percentages  of  construction  costs  of  structural  measures  to 

be  paid  by  Chowan  County  Drainage  District  No.  3 and  by  the  Service 
are  as  fol lows : 


Works  of 
Improvement 


A1 1 structural 
measures 


Chowan  County 
Dra i nage 

District  No.  3 Service 

(percent)  (percent) 


23.35  76.65 


Estimated 
Construct i on 
Cost 

(dollars) 


$262,000 


]_/  Investigation  has  disclosed  that  under  present  conditions  the  proj- 
ect measures  will  not  result  in  the  displacement  of  any  person,  busi- 
ness, or  farm  operation.  However,  If  relocations  become  necessary, 
relocation  payments  will  be  cost-shared  in  accordance  with  the  per- 
centage shown. 


5.  The  percentages  of  the  engineering  costs  to  be  borne  by  Chowan 
County  Drainage  District  No.  3 and  the  Service  are  as  follows: 


Works  of 
1 mprovement 

Chowan  County 
Dra i nage 
District  No.  3 

Serv i ce 

Est imated 
Eng  i neer i ng 
Cost 

(percent) 

(percent) 

(dol 1 ars ) 

A1 1 structura 1 

measures 

0 

100 

$26,200 

6.  Chowan  County  Drainage  District  No.  3 and  the  Service  will  each  bear 
the  costs  of  project  administration  which  it  incurs,  estimated  to 

be  $2,600  and  $*tl,900,  respectively. 

7.  Albemarle  Soil  and  Water  Conservation  District  will  provide  assis- 
tance to  landowners  and  operators  to  assure  the  installation  of  the 
land  treatment  measures  shown  in  the  watershed  work  plan. 

8.  Albemarle  Soil  and  Water  Conservation  District  will  encourage  land- 
owners  and  operators  to  operate  and  maintain  the  land  treatment 
measures  for  the  protection  and  improvement  of  the  watershed. 

9.  Chowan  County  Drainage  District  No.  3 will  be  responsible  for  the 
operation  and  maintenance  of  the  structural  works  of  improvement  by 
actually  performing  the  work  or  arranging  for  such  work  in  accordance 
with  agreements  to  be  entered  into  prior  to  issuing  invitations  to 
bid  for  construction  work. 

10.  The  costs  shown  in  this  agreement  represent  preliminary  estimates. 

In  finally  determining  the  costs  to  be  borne  by  the  parties  hereto, 
the  actual  costs  incurred  in  the  installation  of  works  of  improvement 
will  be  used . 

11.  This  agreement  is  not  a fund  obligating  document.  Financial  and 
other  assistance  to  be  furnished  by  the  Service  in  carrying  out  the 
watershed  work  plan  is  contingent  on  the  availability  of  appropri- 
ations for  this  purpose. 

A separate  agreement  will  be  entered  into  between  the  Service  and 
the  Sponsoring  Local  Organization  before  either  party  initiates 
work  involving  funds  of  the  other  party.  Such  agreement  will  set 
forth  in  detail  the  financial  and  working  arrangements  and  other 
conditions  that  are  applicable  to  the  specific  works  of  improvement. 


12.  The  watershed  work  plan  may  be  amended  or  revised,  and  this 

agreement  may  be  modified  or  terminated  only  by  mutual  agree- 
ment of  the  parties  hereto  except  for  cause.  The  Service  may 
terminate  financial  and  other  assistance  .in  whole,  or  in  part, 
at  any  time  whenever  it  is  determined  that  the  Sponsoring  Local 
Organization  has  failed  to  comply  with  the  conditions  of  this 
agreement.  The  Service  shall  promptly  notify  the  Sponsoring 
Local  Organization  in  writing  of  the  determination  and  the  reasons 
for  the  termination,  together  with  the  effective  date.  Payments 
made  to  the  Sponsoring  Local  Organization  or  recoveries  by  the 
Service  under  projects  terminated  for  cause  shall  be  in  accord 
with  the  legal  rights  and  liabilities  of  the  parties. 

1 3 • No  member  of  or  delegate  to  congress,  or  resident  commissioner, 
shall  be  admitted  to  any  share  or  part  of  this  agreement,  or  to 
any  benefit  that  may  arise  therefrom,  but  this  provision  shall  not 
be  construed  to  extend  to  this  agreement  if  made  with  a corporation 
for  its  general  benefit. 

1 4 . The  program  conducted  will  be  in  compliance  with  all  requirements 
respecting  nondiscrimination  as  contained  in  the  Civil  Rights  Act 
of  1964  and  the  regulations  of  the  Secretary  of  Agriculture 
(7  C.  F.  R.  15.1-15.12),  which  provide  that  no  person  in  the 
United  States  shall,  on  the  ground  of  race,  color,  or  national 
origin,  be  excluded  from  participation  in,  be  denied  the  benefits 
of,  or  be  otherwise  subjected  to  discrimination  under  any  activity 
receiving  federal  financial  assistance. 

15-  This  agreement  will  not  become  effective  until  the  Service  has 
issued  a notification  of  approval  and  authorizes  assistance. 


Albemarle  Soil  and  Water  Conservation  District  By:_ 
Local  Organization 


r 


U77  4 4 


Title:  C Woq  <~rv~\Qo 


Address 


Zip  Code 


Date : fYWc In  fq  ? 6 


The  signing  of  this  agreement  was  authorized  by  a resolution  of  the  governing 
body  of  the  Albemarle  Soil  and  Water  Conservation  District  adopted  at  a meeting 
held  on  b ^ • 


J§. 


floul-e  £l,-tcibeti/\(L-kjfvC-  2 

Secretary,  Local  Organization  Address  Zip  Code 

Date  \ 1 Wrd  K C?1  H "9  4? 


Chowan  County  Drainage  District  No.  3 
Local  Organization 


k c-p-fry 


t\;>r 


By 


; — 6.  $ ’ hit 


Title : Q l\c<  > 


Address 


Zip  Code 


Date : h r u.  cur  <1  / Ci 


The  signing  of  this  agreement  was  authorized  by  a resolution  of  the  governing 
body  of  the  Chowan  County  Drainage  District  No.  3 adopted  at  a meeting  held 

on Elelir.uAVc..L| 3J7.t  -L^  H.  L • 


WC-juL')  i-  P ' '^.k£e..4xMiJC'  ^ A c * i 1 ^ I4e*c  t\iC.  2 1 f 

Secretary,  Local  Organization  Address  Zip  Code 


Date : Li  '2/7  QU 


Appropriate  and  careful  consideration  has  been  given  to  the  environmental  statement 
prepared  for  this  project  and  to  the  environmental  aspects  thereof. 


Soil  Conservation  Service 
United  States  Department  of  Agriculture 


v 
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BEAR  SWAMP  WATERSHED 


June  1975 
SUMMARY  OF  PLAN 

Bear  Swamp  Watershed  is  located  in  northeastern  North  Carolina  approxi- 
mately 10  miles  north  of  Edenton.  About  one-third  of  the  20,300-acre 
drainage  area  is  in  Chowan  County  and  the  remaining  area  is  in  Per- 
quimans County.  The  project  will  be  sponsored  by  the  Albemarle  Soil  and 
Water  Conservation  District  and  the  Chowan  County  Drainage  District  No.  3. 

Watershed  problems  include  inadequate  outlets  for  drainage  of  cropland  and 
forestland;  frequent  flooding  of  cropland  and  roads;  reduced  channel 
capacities  due  to  sediment  deposition  from  channel  banks  and  road  ditches; 
and  lack  of  upland  game  food  and  cover. 

Land  treatment  measures,  such  as  conservation  cropping  system,  crop 
residue  management,  land  smoothing,  and  surface  and  subsurface  drains  will 
be  installed  or  applied  for  adequate  treatment  of  1,376  acres  and  partial 
treatment  of  3,260  acres  of  cropland.  Conservation  measures  on  forestland, 
consisting  of  tree  planting,  harvest  cutting,  and  stand  improvement 
measures,  will  be  applied  on  1,500  acres.  Approximately  30  acres  of 
pasture  will  be  treated. 

Structural  measures  planned  will  provide  flood  damage  protection  from  all 
storms  up  to  the  five-year,  24-hour  frequency  event  as  well  as  providing 
adequate  outlets  for  internal  drainage  of  5,450  acres  of  cropland  and  800 
acres  of  forestland.  These  measures  consist  of  17.3  miles  of  channel 
work  and  one  grade  control  structure.  Classification  of  channel  work 
consists  of  excavation  on  0.2  miles  of  unmodified  channel  (N) , 1.3  miles 
of  new  channel  construction  (0)  and  15.5  miles  of  previously  modified 
channel  (M) . The  flow  conditions  of  these  streams  prior  to  the  project 
were  3.3  miles  with  perennial  flow  (Pr) , 8.2  miles  with  intermittent  flow 
(I)  and  5.8  miles  with  ephemeral  flow  (E) . The  channel  work  will  provide 
improved  water  management  in  a watershed  that  is  42  percent  agricultural 
crop  and  pasture  land  and  57  percent  forestland.  Pipe  inlets  at  road 
crossings  will  reduce  sediment  into  channels  and  17.3  miles  of  wildlife 
plantings  will  provide  food  and  cover  for  wildlife  habitat.  Three  sediment 
traps  on  the  main  channel  will  collect  sediment  during  the  construction 
period  and  assist  in  maintenance  throughout  the  life  of  the  project.  Design 
of  channels  will  permit  bank  cover  to  return  and  not  be  removed  by  maintenance. 
Temporary  seeding  of  channel  banks  will  protect  them  from  erosion  until  native 
vegetation  becomes  established. 

The  total  installation  coat  of  structural  measures  has  been  estimated  at 
$416,000.  Of  this  amount.  Public  Law  566  funds  will  furnish  $268,923,  and 
other  funds  will  provide  $147,077.  In  addition,  the  land  treatment  program 
is  estimated  to  cost  $298,000. 
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Summary 


Project  installation  is  scheduled  for  a period  of  four  years,  with  the 
structural  measures  being  installed  during  the  second  and  third  years. 

Land  treatment  measures  will  be  installed  by  individual  landowners  (with 
technical  assistance  by  the  Albemarle  Soil  and  Water  Conservation  District 
and  the  North  Carolina  Division  of  Forest  Resources)  throughout  the 
installation  period,  with  the  surface  and  subsurface  drainage  being  accom- 
plished in  the  fourth  year  after  an  adequate  outlet  has  been  provided. 
Structural  measures  will  be  the  reponsibility  of  the  Chowan  County 
Drainage  District  No.  3. 

Land  treatment  measures  will  be  maintained  by  landowners  concerned  in 
accordance  with  their  individual  soil  and  water  conservation  plan. 
Structural  measures  will  be  operated  and  maintained  by  the  Chowan  County 
Drainage  District  No.  3. 

The  estimated  annual  cost  of  operation  and  maintenance  is  $10,500.  The 
average  annual  benefits  are  $61,820  compared  to  the  average  annual  costs 
of  $36,435,  giving  a benefit-cost  ratio  of  1.7  to  1.0. 


WATERSHED  RESOURCES  - ENVIRONMENTAL  SETTING 


Physical  Data 


Bear  Swamp  is  located  in  the  northeastern  part  of  North  Carolina.  It 
covers  an  area  of  20,300  acres,  of  which  one- third  is  in  Chowan  County 
and  two-thirds  in  Perquimans  County.  The  center  of  the  watershed  is  10 
miles  north  of  Edenton  (population  4,766)  and  five  miles  northwest  of 
Hertford  (population  2,023).  It  is  fan-shaped,  the  larger  area  being  in 
the  headwaters.  The  main  stream  (Goodwin  Creek)  flows  north  for  about 
two-thirds  its  length,  then  flows  east  to  its  confluence  with  the  Per- 
quimans River. 

The  watershed  is  in  the  Roanoke  subregion  (0301)  of  the  South  Atlantic 
Gulf  Water  Resource  Region  (Figure  1) , as  delineated  by  the  Water  Re- 
sources Council.  This  subregion,  located  in  northern  North  Carolina  and 
southern  Virginia,  extends  from  the  mountains  to  the  coast.  Bear  Swamp 
(Goodwin  Creek)  empties  into  Perquimans  River  approximately  20  miles 
upstream  from  Albemarle  Sound.  The  physical  features  of  the  watershed 
are  characteristic  of  the  flat,  lower  coastal  plain  of  the  Roanoke 
subregion  area  which  contains  fertile  farmland  dependent  upon  adequate 
drainage.  Elevations  within  the  watershed  vary  from  about  20  feet  mean 
sea  level  in  the  headwaters  to  nearly  sea  level  at  the  confluence  with 
Perquimans  River.  Most  of  the  land  is  nearly  level.  The  headwaters 
area  features  a large  forested  area  with  poorly  developed  drainageways . 

The  average  annual  rainfall  is  about  49  inches  and  is  well  distributed 
throughout  the  year.  Temperatures  vary  from  an  average  high  of  79 
degrees  Fahrenheit  in  July  to  an  average  low  of  43  degrees  Fahrenheit  in 
January.  An  average  gowing  season  is  225  days,  extending  from  the 
first  of  April  to  the  middle  of  November. 
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Resources 


According  to  Ground  Water  Bulletin  Number  10,  published  by  the  North 
Carolina  Department  of  Water  Resources,  ground  water  containing  less 
than  50  ppm  of  chloride  is  available  from  the  water  table  and  the  upper 
Yorktown  aquifer  throughout  most  of  Perquimans  County.  Objectionable 
amounts  of  other  compounds  causing  "hard"  water  are  present,  however, 
and  treatment  is  required  before  use. 

Very  little  use  is  made  of  the  surface  water  of  the  area.  A small  amount 
is  used  for  livestock.  Due  to  natural  drainage  sources  in  the  swamp 
areas,  the  waters  are  usually  low  in  dissolved  oxygen  and  have  a low  pH. 

There  are  no  major  point-sources  of  pollution  discharge  and  those  pollutants 
associated  with  agricultural  run-off  are  the  only  man-made  detriments  to 
water  quality.  The  extent  of  the  agriculturally  related  pollution  has 
not  been  documented.  The  stream  is  classified  by  the  North  Carolina  Office 
of  Water  and  Air  Resources  as  "C"  - suitable  for  fishing  and  fish  propogation, 
and  other  usage  requiring  waters  of  lower  quality.  Of  the  17.3  miles  of 
channel  to  be  modified  in  the  project,  3.3  miles  are  classified  as  having 
perennial  flow,  8.2  miles  as  having  intermittent  flow,  and  5.8  miles  as 
having  ephemeral  flow. 

Water  samples  taken  at  tuo  stations  in  the  watershed,  though  not  repre- 
sentative, may  provide  some  general  idea  of  the  conditions  of  the  stream 
waters  in  the  spring  of  1974: 


Substance  Measured  Test  Results 


Station 

SR  1117 

SR  1313 

Alkalinity,  Total  (Mg/1) 

30 

20 

Apparent  color  (units) 

100 

210 

Hardness,  Calcium  (Mg/1) 

30 

30 

Nitrogen,  Nitrate  (Mg/1) 

0.3 

0.25 

Nitrogen,  Nitrite  (Mg/1) 

0.0 

0.0 

Dissolved  Oxygen  (Mg/1) 

9 

9 

pH 

6.4 

6.3 

Phosphate,  Total  (Mg/1) 

0.1 

0.11 

Turbidity  (Jtu) 

2 

5 

These  samples  were  taken  and  analyzed  by  a Soil  Conservation  Biologist  using 
a Hach  model  DR-EL  Water  Chemistry  Kit. 

Most  of  the  soils  in  the  watershed  are  classified  in  the  Portsmouth, 

Hyde,  Bladen,  and  Wahee  series.  Small  areas  on  the  ridges  and  adjacent 
to  the  more  efficient  drainageways  are  in  the  Altavista  and  Conetoe 

series. 

These  soils  have  been  described  and  classified  into  certain  capability 
groups.  Capability  grouping  shows,  in  a general  way,  the  suitability  of 
soils  for  particular  uses,  the  risk  of  damages  or  losses  involved  in 
their  use,  and  the  way  they  respond  to  treatment.  For  example,  subclass 
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Resources 


I Iw  indicates  the  soils  have  moderate  limitations  reducing  the  choice  of 
plants  because  of  wetness;  subclass  I I Iw  indicates  severe  limitations 
because  of  wetness;  and  subclass  Ms  indicates  a moderate  limitation 
because  of  a shallow,  droughty  or  stony  soil. 

Portsmouth  and  Hyde  soils  have  black  loamy  surface  horizons  with  gray 
loamy  subsoils  and  are  very  poorly  drained.  Host  of  these  soils  are  in 
land  capability  subclass  I I Iw. 

Altavista  soils  have  fine  loamy  surface  horizons  and  loamy  subsoils. 

They  are  moderately  well-drained  and  in  capability  subclass  I Iw.  Conetoe 
soils  have  a thick  sandy  surface  layer  with  a loamy  subsoil.  They  are 
somewhat  excessively  drained  and  in  the  capability  subclass  of  Ms. 

The  land  capability  class,  as  mentioned  above,  groups  soils  according  to 
limitations  for  agricultural  use;  as  indicated  by  the  subclass  and  the 
reasons  for  these  limitations. 

There  are  8,3^2  acres  of  cropland,  130  acres  of  pastureland,  203  acres 
in  idle  or  miscellaneous  uses,  and  11,625  acres  in  forestland.  Prac- 
tically all  land  except  for  public  roads  is  in  private  ownership.  There 
have  been  about  7,125  acres  of  the  forestland  cleared  of  hardwood  species. 

These  areas,  largely  in  commercial  or  corporate  ownership,  are  being 
converted  to  pine  by  site  preparation  work  and  tree  planting.  Small 
individually  owned  forest  tracts  will  probably  remain  in  wetland  forest 
type.  There  are  350  acres  of  wooded  swamp  and  bottom-land  hardwood 
along  the  stream  bank  below  Lateral  5,  as  classified  by  United  States 
Department  of  Interior,  United  States  Fish  and  Wildlife  Service.  Ac- 
cording to  their  Circular  39,  these  350  acres  are  Types  1 and  7 wetlands 
(see  Fish  and  Wildlife  Resources  for  further  description). 

Principal  species  include  loblolly  pine,  pond  pine,  water  oak,  red  oak, 
sweetgum,  blackgum,  hackberry,  and  beech. 

Most  of  the  cropland  is  in  one  large  area  from  the  headwaters  of  exist- 
ing channels  down  to  Lateral  5.  In  the  upper  reaches  of  this  area  (down 
to  junction  of  Lateral  2 and  the  main),  crops  are  planted  up  to  the 
channel  banks,  thereby  eliminating  most  native  vegetation.  Cropland 
below  Lateral  5 is  in  smaller  tracts  Interspersed  with  tracts  of  forest- 
land. The  vegetated  edge  begins  on  the  main  at  Lateral  2 and  gradually 
widens  to  600-800  feet  at  Lateral  5- 

AM  channels  in  the  watershed  on  which  work  is  proposed  have  been  previ- 
ously modified  with  the  exception  of  (see  T.able  3 and  project  map):  (A) 

the  upper  portion  of  Lateral  A and  the  lower  portion  of  Lateral  5 which 
presently  have  no  well-defined  channel,  (B)  the  lower  portion  of  Later- 
al AA  which  now  has  an  unmodified,  well-defined  channel. 
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Resources 


Cover  conditions  of  the  watershed  are  good.  Open  lands  are  well  managed 
with  crop  residue  fully  utilized.  Forestlands  have  an  excellent  layer 
of  humus  which  is  effective  in  retarding  runoff  and  controlling  erosion. 

The  population  of  the  watershed  is  estimated  to  be  approximately  800. 

All  of  the  population  is  classified  as  rural  with  small  number  being 
non-farm.  There  has  been  a great  decline  in  farm  population  over  the 
past  15  years.  The  publication.  Profile  of  North  Carolina  Counties, 
shows  that  the  area  suffered  a net  outmigration  of  about  four  percent  in 
1967  alone.  This  is  further  indicated  by  the  abandoned  homes  and  farm 
buildings  found  throughout  the  watershed. 

Economic  Data 


The  130  farms  in  the  watershed,  varying  in  size  from  a few  acres  to 
several  hundred  acres,  average  115  acres.  The  majority  are  family- type 
farms;  however,  a few  of  the  larger  farms  employ  full-time  hired  labor. 

The  average  value  per  farm  including  buildings  is  approximately  $65,000 
Crop  and  pasture  land  is  valued  at  $700  per  acre  while. swamp  forestland 
is  valued  at  $100  per  acre.  About  30  percent  of  the  forestland  is  in 
several  large  tracts  owned  by  timber  companies  and  devoted  to  commercial 
timber  production. 

Land  value  and  size  of  farms  more  than  doubled  in  this  area  from  1954  to 
1964,  based  on  data  contained  in  the  United  States  Census  of  Agriculture. 
During  the  period  1964-1969  land  values  increased  another  50  percent 
while  the  size  of  farms  increased  by  10  percent.  The  trend  to  larger 
operating  units  is  expected  to  continue.  About  60  percent  of  all  farms 
in  the  watershed  and  about  45  percent  of  all  commercial  farms  produced 
products  with  a gross  value  of  less  than  $10,000. 

The  major  crops  grown  in  the  watershed  are  soybeans,  peanuts,  and  corn. 
These  crops  account  for  approximately  80  percent  of  gross  farm  income. 
Present  yields  of  these  crops  are:  soybeans  - 27  bu/ac;  corn  - 75 
bu/ac;  and  peanuts  - 2,300  Ib/ac.  Vegetable  crops  such  as  Irish  potatoes 
and  sweet  corn  are  of  minor  importance;  however,  the  acreage  in  these 
crops  is  expected  to  increase.  Swine  production  is  rapidly  increasing 
in  importance  as  indicated  by  the  fact  that  sales  have  more  than  doubled 
since  1954.  Farmers  have  found  swine  production  to  be  a valuable  means  of 
increasing  farm  income. 

Chowan  and  Perquimans  Counties  are  in  the  Coastal  Plain  Regional  Devel- 
opment Area,  as  designated  under  the  Economic  Development  Act  of  1965. 

This  area  is  one  of  chronic  unemployment  and  underemployment. 

There  are  no  railroads.  United  States  highways,  or  North  Carolina  pri- 
mary highways  in  the  watershed.  However,  the  watershed  is  served  by  a 
good  network  of  secondary  roads.  They  provide  adequate  access  to  markets. 
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Resources 


There  are  no  towns  of  20,000+  population  within  20  miles 
shed.  Edenton,  a town  of  approximately  5,000  located  10 
and  Hertford,  a town  of  approx imate 1 y 2,000  located  five 
serve  the  majority  of  the  needs  of  the  local  people. 


of  the  water- 
miles  south , 
miles  southeast , 


Fish  and  Wildlife  Resources 

Fishery  resources  in  the  lower  reaches  of  Bear  Swamp  (Goodwin  Creek) 
below  Lateral  5 are  considered  good.  The  North  Carolina  Wildlife  Re- 
sources Commission  has  classified  the  lower  portion  of  the  stream  as 
largemouth  bass  and  has  reported  that  the  stream  provides  "very  good 
fishing  for  flier,  warmouth,  b 1 ueg ill,  and  chain  pickerel."  Fish  food 
organisms  are  plentiful  as  a sample  taken  revealed  an  average  volume  of 
1.2  ml/ft^  and  an  average  number  of  2A2/ft2. 

The  upper  reaches  of  Bear  Swamp  are  classified  as  redf i n-warmouth  by  the 
North  Carolina  Wildlife  Resources  Commission.  However,  the  upper  half 
of  the  main  channel  (above  Secondary  Road  1110)  and  the  tributary  chan- 
nels have  insufficient  base  flow  to  support  fish  throughout  the  year. 
Portions  of  the  channel  between  Secondary  Road  1110  and  Lateral  5 are 
sometimes  used  for  herring  spawning  in  the  spring.  The  fishery  re- 
sources in  the  previously  channelized  sections  in  the  upper  end  of  the 
stream  and  in  the  small  tributaries  are  generally  of  low  value.  All 
channel  work  proposed  in  this  project  is  on  channels  that  have  been 
previously  modified  or  where  there  is  now  no  existing  channel  with  the 
exception  of  the  lower  end  of  Lateral  AA  (see  project  map).  Although 
this  lateral  is  a natural  unmodified  channel  it  also  has  little  or  no 
fishery  resource. 

There  are  approx imate 1 y 350  acres  of  Types  1 and  7 wetlands  between 
Secondary  Road  1113  (lower  crossing)  and  Secondary  Road  1111  (see  project 
map).  Additional  areas  of  wooded  swamps  and  seasonally  flooded  bottom 
lands  extend  on  to  the  Perquimans  River.  In  the  vicinity  of  Secondary 
Road  1111  and  below,  wetland  habitat  is  comprised  mainly  of  cypress  with 
a few  tupelo  gum  and  ash  present.  Going  upstream  the  number  of  cypress 
becomes  fewer  with  numbers  of  tupelo  gum,  ash,  and  oak  increasing.  Up- 
stream from  Lateral  5,  ash  and  sycamore  become  the  dominant  tree  species. 
The  wet  bottom  lands  provide  habitat  for  waterfowl  and  escape  areas  for 
deer . 

The  uplands  and  agricultural  lands  adjacent  to  the  stream  in  the  upper 
portions  of  the  watershed  support  populations  of  deer,  small  game,  fur- 
bearing animals,  and  occasional  waterfowl  where  farming  practices  have 
not  eliminated  cover. 

Archaeol og i ca 1 and  Historic  Values  and  Unique  Scenic  Areas 

According  to  the  National  Register  of  Historic  Places,  there  are  no  known 
places  of  historic  value  within  the  watershed.  The  North  Carolina  Depart- 
ment of  Cultural  Resources,  Division  of  Archives  and  History,  and  the  Re- 
search Laboratories  of  Anthropology  at  the  University  of  North  Carolina  in 
Chapel  Hill  have  no  record  of  any  places  of  historical  or  archaeological 
value  or  unique  scenic  areas  being  located  in  this  area.  The  town  of  Eden- 
ton, located  10  miles  south  of  the  watershed,  has  several  preserved  houses 
built  during  the  late  1 8 1 h and  early  19th  centuries. 
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Recreational  Resources 


There  are  no  organized  recreational  facilities  within  the  watershed. 

Fishing  is  generally  limited  to  cane  pole  fishing  at  public  roads  where 
easy  access  can  be  obtained.  Good  fishing  seems  to  be  available  but  there 
are  few  points  where  boats  can  be  launched  so  that  fishing  waters  can  be 
reached . 

Waterfowl  habitat  is  limited  to  the  lower  portion  of  the  watershed  and 
there  is  no  significant  hunting  in  this  area.  Deer  hunting  is  limited 
almost  entirely  to  the  1,000  acres  of  forestland  which  is  leased  to  a pri- 
vate hunting  club. 

Soil,  Water,  and  Plant  Management  Status 

There  are  no  clearly  defined  trends  in  change  of  land  use  within  the 
watershed.  It  is  expected  that  some  of  the  present  cropland  will  be  put 
into  crops  such  as  vegetables  that  have  a higher  net  return  per  acre. 

The  timber  companies  will  likely  continue  the  conversion  of  their  forest- 
land to  pines.  The  size  of  farms  and  fields  is  expected  to  continue  to 
increase  to  accommodate  the  use  of  larger,  more  efficient  equipment. 

Soil  and  water  conservation  plans  have  been  prepared  for  99  farms,  or  76 
percent  of  the  farms  in  the  watershed.  These  plans  cover  13,532  acres, 
or  67  percent  of  the  watershed. 

Soil  surveys  have  been  completed  on  about  14,550  acres.  An  additional 
950  acres  will  need  soil  surveys  during  the  installation  period. 

The  North  Carolina  Division  of  Forest  Resources,  in  cooperation  with  the 
United  States  Forest  Service,  is  providing  forest  management  assistance, 
forest  fire  prevention  and  suppression,  distribution  of  planting  stock, 
and  forest  pest  control  assistance  to  private  landowners  in  the  watershed 
area  through  the  various  federa 1 -state  cooperative  foresty  programs. 

The  programs  will  be  continued  throughout  the  installation  period  of  the 
project . 

Some  form  of  open  ditch  drainage  has  been  installed  on  most  of  the  7,004 
acres  of  wet  cropland  in  the  watershed.  A small  amount  of  tile  has  been 
installed  in  the  last  few  years.  Drainage  is  necessary  to  reduce  produc- 
tion costs  caused  by  the  need  for  replanting,  extra  cultivation,  and 
herbicides  for  weed  control,  and  increase  in  harvest  costs.  Adequate 
outlets  do  not  presently  exist  for  on-farm  drainage. 

The  Albemarle  Soil  and  Water  Conservation  District,  which  covers  this 
watershed,  was  chartered  in  1943.  One  or  more  professional  employees 
have  been  assigned  by  the  Soil  Conservation  Service  to  each  county  since 
1944. 


WATER  AND  RELATED  LAND  RESOURCE  PROBLEMS 

Land  Treatment 

Bear  Swamp  Watershed  presents  a problem  that  is  typical  of  the  lower 
coastal  plains  in  North  Carolina.  It  is  located  in  an  area  that  is 
intensively  row  cropped  and  the  crops  respond  dramatically  to  good  land 
management.  They  also  suffer  drastically  without  adequate  drainage  and 
protection  from  flooding. 
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Resource  Problems 


There  is  a need  to  rearrange  farm  layouts  into  larger  fields  to  facilitate 
more  efficient  use  of  larger-size  equipment  being  used  by  farmers.  To 
accomplish  this,  subsurface  drains  in  combination  with  open  ditches, 
need  to  be  installed  to  the  maximum  extent  practical.  The  relatively 
high  annual  rainfall  necessitates  some  open  ditches  in  cropland,  regard- 
less of  the  density  of  subsurface  drainage  systems.  Vegetative  measures 
such  as  conservation  cropping  systems,  cover  crops,  and  grasses  and 
legumes  in  rotation  are  needed  to  improve  and  maintain  soil  productivity. 
Reforestation  of  understocked  stands  and  proper  forest  management  are 
needed  to  bring  forestland  into  full  production. 


Floodwater  Damages 

Damaging  floods  usually  occur  in  the  watershed  once  or  twice  each  year. 
Large  infrequent  floods  occur  on  an  average  of  every  10  to  15  years.  An 
example  of  this  type  occurred  in  1963  (see  Figures  2 and  3)-  Damage 
estimates  from  this  flood  approached  $300,000.  Presently  the  flooding 
and  wet  conditions  affect  an  estimated  7,00k  acres  of  cropland. 

Flooding  damages  crops,  pastures,  roads,  bridges,  farm  machinery,  and 
farm  improvements.  It  also  delays  planting,  cultivating,  and  harvesting 
resulting  in  increased  cost  of  production.  Product  quality  is  reduced 
further  leading  to  reduced  net  income.  In  addition,  flooding  of  roads 
and  bridges  results  in  safety  hazards,  temporary  isolation  of  farms  and 
inconvenient  detours.  It  often  makes  schools,  markets,  and  medical 
facilities  inaccessible. 

Existing  channels  cannot  remove  floodwaters  from  the  cropland  fast 
enough  to  prevent  damages  from  floodwater  originating  from  the  forested 
areas.  Drainage  channels  constructed  in  the  large  forested  areas  and 
emptying  into  existing  channels  add  to  water  problems  on  farmland. 

During  periods  of  excessive  rainfall,  overland  flows  from  adjacent 
forestland  areas  in  the  upper  part  of  the  watershed  further  increase  the 
flooding  problem  on  crop  and  pasture  lands.  However,  the  swamp  and 
channel  below  Lateral  5 do  have  adequate  capacity  and  depth  to  remove 
the  floodwaters  once  they  reach  this  point.  If  the  channels  upstream 
from  Lateral  5 were  improved,  the  floodwater  problems  would  be  greatly 
reduced . 

The  larger  floods  cause  pollution  problems  that  cover  large  areas. 

Pollution  from  these  floods  is  a serious  health  hazard  to  the  nearly  800 
people  living  in  the  watershed.  These  floods  also  endanger  water  supplies, 
prevent  septic  tanks  from  functioning  properly,  and  produce  large  concen- 
trations of  mosquitoes  that  are  vectors  for  malaria  and  encephalitis. 

Average  annual  flood  damages  are  estimated  to  be  $55,205,  including 
indirect  damages. 
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Field  of  young  soybeans  flooded  after  a five  to 
six-inch  rain,  June,  1963.  (Note  crop  residue  that 
floated  to  the  surface  and  was  blown  by  the  wind  to 
the  edge  of  the  field.) 


Field  of  young  corn  beside  State  Secondary  Road 
1312  flooded  after  a five  to  six-inch  rain,  June, 
1963. 


Figure  2 
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Lateral  1A  at  State  Secondary  Road  1312,  Culvert 
and  inadequate  channel  restricts  flow. 


Public  road  flooded  by  June,  1963,  rain.  Water  is 
flowing  from  woodland  (left)  onto  cropland  (right). 

Figure  3 
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Lateral  3 (Sta.  90  + 25)  at  State  Secondary  Road  1102  facing  downstream. 


Main  (Sta.  247  + 50)  at  State  Secondary  Road  1110  facing  upstream. 

Figure  4 
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Main  (Sta.  256  + 75)  at  State  Secondary  Road  1113  facing  downstream. 


Main  near  junction  with  Lateral  5 (Sta.  376  + 50)  facing  upstream. 

Figure  5 
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Resource  Problems 


Erosion  Damages 

Gross  erosion,  as  measured  under  present  standards,  is  not  a serious 
problem  in  the  watershed.  Cultivated  fields  are  flat  and  sheet  erosion 
is  therefore  negligible.  Infiltration  rates  into  the  sandy  soils,  found 
around  the  western  perimeter,  are  great  enough  to  reduce  velocity  of 
runoff  water  so  that  it  will  not  transport  soil  material.  Soils  in 
channel  banks  are  largely  sandy  clay,  clayey  loam,  and  silty  loam  and 
are  stable,  with  vegetation,  under  the  velocities  obtained  in  the  low- 
gradient  channels.  Sources  and  amounts  of  gross  erosion  are  indicated 
as  follows: 

Gross  Annual  Total 

Land  Use  Acres  Erosion  Tons/ac/yr 


Cropland  and  Pastureland 

8,462 

19,300 

2.3 

Forestland 

11,618 

3,500 

0.3 

Other  (including  roads) 

203 

430 

2.1 

Channel  banks 

17 

70 

4.1 

Total 

20,300 

23,300 

An  average  annual  erosion  rate  for  the  entire  watershed  would  be  1.1 
t ons /acre /year . 

Sediment  Damages 

There  is  an  estimated  2,600  tons  of  sediment  reaching  the  main  channel 
and  laterals  annually.  Approximately  1,040  tons  (40  percent)  of  this  is 
deposited  in  the  channels  and  swamps  above  Lateral  5 (see  project  map). 
This  sediment  deposition  reduces  channel  capacity,  thereby  increasing 
the  frequency,  depth,  and  duration  of  flooding.  Below  Lateral  5 the 
sediment  has  a larger  swamp  area  to  spread  over.  This  area  traps  1,535 
tons  of  the  remaining  sediment.  Approximately  25  tons  per  year,  con- 
sisting of  fine  suspended  particles,  leaves  Bear  Swamp  Watershed  at  an 
average  annual  concentration  of  one  mg/1. 

Drainage  Problems 

Soil  types  and  subsurface  drainage  are  the  primary  problems  of  water 
management.  There  are  7,004  acres  of  wet  cropland  and  130  acres  of 
pastureland  needing  drainage  for  proper  land  use  efficiency.  This 
drainage  includes  both  surface  and  subsurface  on-farm  and  group  drains. 

The  outlets  for  these  drains  are  provided  by  Bear  Swamp  main  and  laterals. 
At  the  present  time  efficient  systems  cannot  be  installed  because  of 
these  outlets  being  inadequate. 

These  problems  cause  higher  production  costs  by  necessitating  replanting 
operations,  extra  cultivations,  extra  herbicide  and  other  chemical 
applications,  and  greater  harvesting  costs.  The  quality  of  the  crop 

grown  on  wet  soil  is  usually  lower. 


14 


Resource  Problems 


Drainage  problems  associated  with  the  6,500  acres  of  forestland  within 
the  watershed  are  realized  at  all  levels  of  forest  land  management,  from 
survival  of  seedlings  to  harvest  and  protection.  Broadfoot  and  Williston 
(1973)  found  that  tree  regeneration,  growth,  and  survival  are  adversely 
affected  by  prolonged  flooding  and/or  sedimentation. 

Management  is  also  hampered  by  prolonged  flooding.  Management  practices 
cover  site  preparation,  planting,  stand  improvement  work,  harvest  and 
protection  between  harvest  rotations. 

Drainage  outlets  are  needed  to  allow  movement  and  release  of  floodwaters, 
enhancing  forest  land  production  and  also  to  facilitate  access  for 
proper  management. 


Recreation 

Water-based  recreation  is  limited  to  fishing  and  waterfowl  hunting  in 
the  lower  forested  reaches  of  the  main  channel.  Poor  access  and  private 
ownership  of  the  land  limits  the  availability  of  the  existing  resources 
to  the  general  public.  The  water  quality  is  rated  as  UC"  (see  page  4). 
There  is  some  upland  game  hunting  such  as  deer  and  dove  in  the  head- 
waters of  the  watershed. 

The  overall  need  for  additional  water-related  recreational  facilities  is 
lessened  because  of  the  watershed's  location  of  approximately  10  miles 
to  access  points  on  the  Chowan  and  Perquimans  Rivers  and  the  Albemarle 
Sound.  Being  a farming  area,  the  population  of  the  watershed  has  been 
and  is  expected  to  continue  to  be  fairly  stable.  The  sponsoring  local 
organization  did  not  view  recreational  opportunities  as  a major  problem 
in  the  watershed. 

Fish  and  Wildlife 

There  are  no  existing  problems  which  seriously  affect  the  wildlife 
resources  of  the  watershed.  A lack  of  any  existing  or  long-term  man- 
agement plans  for  the  wildlife  habitat  and  resources  is  the  major  threat. 
Edge  habitat  has  also  been  reduced  or  eliminated  along  the  channels 
through  cropland.  More  wildlife  enhancement  practices  such  as  the  food 
and  cover  plantings  to  be  used  on  the  proposed  channels  would  be  bene- 
ficial . 

Low  base  flow  in  the  summer  and  fall  becomes  a limiting  factor  to  fish 
populations  in  the  upper  reaches  of  the  watershed  streams. 

Economic  and  Social 


The  watershed  is  in  the  Coastal  Plain  Regional  Development  Area.-  This 
area  is  rated  as  having  chronic  unemployment  and  underemployment.  Per 
capita  income  in  1970  was  approximately  $2,200  and  the  unemployment  rate 
was  7.1  percent.  Approximately  10  percent  of  the  larger  farms  employ 
full-time  labor;  however,  the  majority  of  the  farms  are  family-type 
employing  some  seasonally  hired  labor  during  rush  periods. „ 
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Minority  population  of  the  watershed  is  estimated  to  be  slightly  less 
than  42  percent  shown  for  Perquimans  County  is  in  the  1970  census. 


Ground  Water 

There  is  sufficient  ground  water  to  meet  present  and  anticipated  future 
domestic  and  livestock  water  needs. 

PROJECTS  OF  OTHER  AGENCIES 

There  are  no  known  existing  or  soon  to  be  constructed  works  of  improve- 
ment for  water  resource  development  which  will  affect  or  affected  by 
works  of  improvement  included  in  this  plan. 

PROJECT  FORMULATION 

Numerous  public  meetings  have  been  held  on  Bear  Swamp  Watershed  since 
local  interest  developed  in  the  early  1960’s.  A formal  application  for 
assistance  under  the  Public  Law  566  program  was  submitted  to  the  North 
Carolina  Soil  and  Water  Conservation  Committee  on  November  22,  1965. 

After  a field  examination,  in  which  interested  individuals  and  repre- 
sentatives from  other  agencies  were  invited,  the  application  was  approved 
at  the  committee's  regular  meeting  on  January  5,  1966. 

A preliminary  investigation  was  made  in  1967  by  the  Soil  Conservation 
Service  with  assistance  from  representatives  of  the  North  Carolina  Wild- 
life Resources  Commission  and  the  United  States  Fish  and  Wildlife  Service 
and  presented  to  the  local  people.  The  report  of  preliminary  investiga- 
tion included  a description  of  existing  habitat  conditions  and  measures 
considered  reasonable  to  provide  for  mitigation  of  damages  by  the  pro- 
posed channel  work. 

Public  hearings  were  held  and  drainage  commissioners  were  elected.  The 
proposed  plan  was  approved  for  the  project  and  the  Service  was  asked  by 
the  chairman  in  a letter  dated  March  13,  1970,  to  "move  forward  in  this 

program. " 

The  objectives  for  the  watershed  project,  as  established  by  the  sponsors, 
were  to  protect  the  land  resource  base  of  the  watershed  through  a conser- 
vation  land  treatment  program,  provide  adequate  outlets  (sufficient 
depth  and  capacity)  for  on-farm  drainage  systems  on  5,450  acres  of  crop- 
land and  800  acres  of  forestland  and  to  prevent  flood  damages  from  all 
storms  up  to  the  five-year,  24-hour  frequency  storm. 

A draft  watershed  work  plan  and  environmental  statement  were  prepared  in 
1971  and  received  a technical  review. 
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Opposition  to  the  1971  draft  was  raised  in  the  degree  of  influence  on 
fish  and  wildlife  resources  that  might  be  realized  from  construction 
below  lateral  5.  The  proposed  mitigative  measures  were  questionable  in 
lieu  of  the  actual  losses  from  construction  below  lateral  5.  The  Soil 
Conservation  Service  responded  with  a proposal'  to:  Cl)  ''terminate  all 
channel  work  at  lateral  No.  5,  (2)  provide  sediment  traps  at  the  junction 
of  all  major  laterals  and  at  the  downstream  termination  point  of  the  channel 
work,  and  (3)  design  main  stream  channel  work  with  capacity  to  allow 
for  natural  vegetation  to  be  re-established  and  uncontrolled."  These 
measures  would  eliminate  3.3  miles  of  channel  work  on  the  lower  end,  160 
acres  of  wildlife  wetland  preservation,  and  2.6  miles  of  peripheral  channel 
with  fishery  development.  Approximately  250  acres  of  cropland  would  be 
dropped  from  the  benefited  category.  These  proposed  changes  were  dis- 
cussed with  the  sponsors. 

A field  inspection  was  made  November  14,  1973  in  an  effort  to  clarify 
specific  details  that  had  been  noted  in  correspondence  between  the 
Soil  Conservation  Service,  the  Bureau  of  Sport  Fisheries  and  Wildlife, 
the  N.  C.  Wildlife  Resources  Commission  and  the  sponsors.  A meeting 
of  representatives  of  these  agencies  was  held  on  December  4,  1973  and  an 
agreement  reached  to  dispose  of  the  cleared  debris  off  the  site  and 
away  from  the  swamp  for  the  section  of  channel  work  between  Secondary  Road 
1113  and  lateral  5.  Spoil  placement  was  designed  to  assist  the  development 
of  wildlife  habitat  in  the  area  and  one  sided  construction  was  proposed 
for  channels  with  widths  of  30  feet  or  less.  Further  correspondence 
among  the  parties  exhibited  mutual  agreement  with  the  finalized  draft  and 
evidenced  the  value  of  the  interagency  approach  to  resource  planning. 

The  sponsors  were  kept  abreast  of  all  actions  by  the  agencies  and  public 
meetings  were  held  on  May  30,  1973  and  January  18,  1974,  at  which  time  the 
sponsors  approved  the  present  proposed  plan. 

Environmental  Considerations 

I 

Concern  was  expressed  in  the  early  stages  of  planning  for  the  fish  and 
wildlife  habitat  located  below  Secondary  Road  1110.  The  preliminary 
plan  (as  discussed  above)  was  modified  to  eliminate  work  below  Lateral 
5.  Thus,  channel  work  will  not  go  through  the  major  portion  of  the 
habitat.  Debris  cleared  from  the  rights-of-way  will  be  removed  from  the 
swamp  for  the  section  between  the  lower  crossing  of  Secondary  Road  1113 
and  Lateral  5.  This  would  avoid  adverse  effects  to  the  habitat  in  this 
reach  resulting  from  debris  disposal. 

Sediment  traps  will  be  installed  on  the  main  channel  to  trap  sediment 
that  otherwise  might  be  detrimental  to  the  habitat  in  the  lower  reaches. 
Filter  strips  will  be  seeded  between  cropland  and  channel  banks  to 
reduce  the  possibility  of  sediment  or  agricultural  chemicals  reaching 
the  main  channel. 
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The  main  channel,  from  the  junction  with  Lateral  2 downstream,  will  be 
designed  for  an  aged  condition  that  will  provide  needed  capacity  and 
depth  without  the  need  for  continuous  removal  of  bank  vegetation.  This 
decision  was  made  to  avoid  any  possible  adverse  effects  to  fish  and 
wildlife  habitat  associated  with  removing  bank  cover  during  maintenance 
operations . 

The  spoil  disposal  area  will  be  seeded  and  used  as  a maintenance  travel- 
way for  removal  of  fallen  trees  or  channel  blocks  throughout  the  main- 
tenance period.  Constructing  a travelway  in  this  fashion  will  avoid  any 
clearing  for  maintenance  in  the  future.  Pipe  inlets  will  be  installed 
through  the  spoil  to  permit  side  drainage  without  erosion.  A grade 
control  structure  will  be  installed  on  Lateral  5 to  insure  a stable 
channel . 

Consideration  was  also  given  to  ways  to  improving  wildlife  habitat 
during  the  course  of  the  project.  It  was  decided  that  wildlife  plant- 
ings, suitable  to  provide  some  food  and  cover  throughout  the  year,  would 
be  planted  along  the  channel  bank  or  spoil  area  the  entire  length  of  the 
project . 

There  is  no  anticipated  displacement  of  people,  businesses  or  farm 
operations  by  the  installation  of  the  works  of  improvement. 

Alternatives 

Land  Treatment  Only  - Land  treatment  practices,  such  as  conservation  cropping 
systems,  cover  crops,  and  grasses  and  legumes  in  rotation,  would  improve 
and  maintain  soil  productivity  potential  for  future  generations.  Erosion 
is  not  a serious  problem  in  this  watershed. 

Benefits  from  vegetative  measures  would  reduce  runoff,  increase  soil 
aeration,  and  provide  wildlife  food  and  cover. 

Benefits  on  the  5,450  acres  of  wet  cropland  treated  during  the  installation 
period  could  not  be  realized  becuase  of  inadequate  outlets  for  on-farm 
surface  and  subsurface  drainage.  Only  176  acres  could  be  considered 
to  be  adequately  treated  of  the  5,796  acres  of  the  crop  and  pasture  land 
remaining  to  be  treated. 

Water  stagnation  and  adverse  effects  on  seedling  survival  and  tree  growth 
on  6,500  acres  of  forestland  continue.  Good  management  practices  would 
continually  decline. 

It  is  estamated  that  land  treatment  will  provide  flood  damage  reduction 
benefits  of  $2,990  annually. 

Installation  cost  of  this  alternative  is  estimated  to  be  $65,000  ($4050 
average  annual)  for  crop  and  pasture  land. 

Channel  Work  and  Floodwater  Storage  - This  alternative  includes  11.4  miles 
of  channel  work,  8.5  miles  of  dikes  and  land  treatment  as  proposed  by  the 
planned  project.  The  channel  work  would  be  performed  on  the  laterals 
as  proposed  in  the  planned  project.  Dikes  would  be  used  to 
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make  temporary  (up  to  10  days)  floodwater  storage  areas  of  the  forest- 
land (4,400  acres)  in  the  headwaters  of  Laterals  2,  2A,  3,  3A,  3B,  and 
4.  (See  project  and  problem  location  maps.)  This  would  provide  flood 
control  on  approximately  30  percent  of  the  drainage  area  of  the  water- 
hed . The  channel  work  would  provide  for  additional  flood  control  and 
adequate  outlets  for  on-farm  drainage  systems. 

With  this  alternative  the  disruption  of  wildlife  habitat  between  Secondary 
Road  1113  and  Lateral  5 could  be  avoided.  Temporary  damage  to  the  fishery 
resource  during  construction  would  be  lessened  since  no  work  would  be 
done  on  the  main  channel.  Favorable  environmental  effects  would  be 
essentially  the  same  as  with  the  planned  project.  Average  annual  benefits 
of  this  alternative  are  estimated  to  be  $55,000. 

Adverse  effects  would  include  172  acres  of  forestland  converted  to  spoil 
and  debris  disposal,  channel  widths  and  dikes.  Approximately  60  acres 
of  this  used  for  debris  disposal  would  be  permitted  to  revert  naturally 
to  forest.  Another  4,400  acres  of  forestland  required  for  the  floodwater 
storage  areas  would  be  committed  to  frequent  temporary  flooding.  There 
would  be  some  temporary  damage  to  the  fishery  resource  during  and  immediately 
after  construction  of  the  laterals. 

The  total  cost  of  this  alternative  would  be  $1,029,000  including  land 
treatment  cost  of  $298,000  and  installation  cost  of  structural  measures 
of  $731,000.  In  addition,  an  estimated  $10,000  would  be  required  for 
annual  operation  and  maintenance.  The  cost  of  structural  measures  plus 
operation  and  maintenance  is  equivalent  to  an  average  annual  cost  of 
$55,570,  (at  5 7/8  percent). 

Flood  Insurance  with  Flood  Plain  Zoning  - This  alternative  would  provide 
crop  insurance  for  the  present  corpland,  while  at  the  same  time  zoning 
the  Types  1 and  7 wetlands  to  insure  they  would  not  be  cleared  in  the 
future.  This  would  leave  the  watershed  in  its  present  state. 

At  the  present  time,  only  one  crop  in  the  watershed  is  considered  of 
high  value  and  insurable  through  the  Federal  Crop  Insurance  Corporation. 

In  Chowan  County,  60  percent  of  the  peanuts  can  be  insured  under  the 
"all  risks"  insurance;  none  in  Perquimans  County.  No  other  crops  are  insurable 
in  the  watershed,  due  to  the  high  probalility  of  loss,  as  determined  by  the 
Corporation's  Board  of  Directors.  Crop  insurance  is  on  a self-paying 
basis,  which  means  premiums  must  exceed  payments  by  the  amount  of  administra- 
tive costs.  The  high  probability  of  damages  occuring  frequently  makes  crop 
insurance  premiums  too  high  to  interest  the  farmers. 

No  Project  - The  no-project  alternative  would  be  one  of  present  conditions 
under  existing  and  projected  trends.  Any  adverse  effects  to  existing 
resources  from  stream  channel  work  would  be  eliminated. 

It  is  expected  that  the  problems  of  flooding  and  inadequate  drainage  would 
progressively  worsen  on  the  7,004  acres  of  wet  cropland  and  pastureland  as 
channels  continued  to  be  filled  with  sediment,  debris,  and  waterweeds. 

Needed  land  treatment  practices  such  as  on-farm  surface  and  subsurface 
drainage  systems  could  not  be  installed  to  function  efficiently  because  of 
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inadequate  outlets.  The  farmers  would  be  faced  with  continuing  increasing 
production  costs.  The  land  will  revert  to  a less  intensive  use  as  the 
inefficient  factors  of  production  cause  the  average-annual-net  returns 
per  acre  of  corn,  soybeans,  and  peanuts  to  drop  below  the  net  returns 
from  other  uses  such  as  trees.  Net  average  annual  benefits  of  $28,375 
would  be  foregone  by  leaving  the  watershed  in  its  existing  state. 

WORKS  OF  IMPROVEMENT  TO  BE  INSTALLED 
Land  Treatment  Measures 


Land  treatment  measures  included  in  this  plan  were  considered  as  the  basic 
element  in  project  formulation.  They  are  necessary  and  justified  to  properly 
conserve,  develop,  and  improve  the  agricultural  land,  and  to  assure  the  bene- 
fits used  in  justification  of  structural  measures.  Vegetative  measures  to 
be  installed  will  consist  of  conservation  cropping  systems,  cover  crops, 
crop  residue,  minimum  tillage,  and  grasses  and  legumes  in  rotation.  Mechanical 
measures  will  consist  mainly  of  tile  and  drainage  mains  and  laterals. 

Land  treatment  measures  will  be  planned  and  applied  in  cooperation  with  the 
Albemarle  Soil  and  Water  Conservation  District.  Technical  assistance  for 
planning  and  installing  of  land  treatment  measures  will  be  provided  by  the 
Soil  Conservation  Service  through  the  soil  and  water  conservation  district 
and  the  U.S.  Forest  Service  in  cooperation  with  and  through  the  North  Carolina 
Forest  Service. 


Approximately  950  acres  of  soil  surveys,  requiring  21  man-days  of  survey 
time,  will  be  needed  during  the  project  installation  period. 

As  indicated  in  Table  1 of  this  plan,  1,376  acres  of  cropland  and  30 
acres  of  grassland  will  be  adequately  treated  during  the  project  installation 
period.  Complete  soil  and  water  conservation  plans  will  be  prepared  on  10 
farms  and  six  existing  plans  will  be  revised.  The  typical  measures  to  be 
installed  in  order  to  achieve  adequate  treatment  are  defined  as  follows: 

1.  Conservation  Cropping  System:  This  system  involves  growing  crops 

in  combination  with  needed  cultural  and  management  measures. 

Cropping  systems  include  rotations  containing  grasses  and 
legumes  as  well  as  rotations  achieving  desired  benefits  without 
using  such  crops.  This  measure  will  improve  or  maintain  good 
physical  condition  of  the  soil;  protect  the  soil  during  periods 
when  erosion  usually  occurs;  help  control  weeds,  insects,  and 
diseases;  and  provide  an  economic  return  for  farmers. 

2.  Crop  Residue  Use:  By  using  plant  residues  in  the  plowing  of 

leaves,  stalks,  and  other  plant  remains  back  into  the  soil 
after  the  crop  has  been  harvested,  this  measure  improves 
growing  conditions  in  the  soil. 

3.  Minimum  Tillage:  This  measure  means  limiting  the  number  of  cultural 

operations  to  those  that  are  properly  timed  and  essential  to  pro- 
duce a crop  and  prevent  soil  damage.  These  limits  retard  deter- 
ioration of  soil  structure,  reduce  soil  compactation  and  formation 
of  tillage  pans  to  improve  soil  aeration,  permeability,  and  tilth. 
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4.  Field  Border:  With  this  measure,  a border  or  strip  of  perennial 

vegetation  is  established  at  the  edge  of  a field  by  planting 

or  by  conversion  from  trees  to  herbaceous  vegetation  or  shrubs. 
Purposes  of  a field  border  are  to  control  erosion,  protect  edges 
of  fields  that  are  used  as  "turn  rows"  or  travel  lanes  for  farm 
machinery,  reduce  competition  from  adjacent  woodland,  provide 
wildlife  food  and  cover,  and  improve  the  landscape. 

5.  Pasture  and  Hay land  Planting:  Such  planting  means  establishing 

and  reestablishing  long-term  stands  or  adapted  species  of  per- 
ennial, biennial,  or  reseeding  forage  plants.  (includes  pasture 
and  hayland  renovation  but  does  not  include  grassed  waterway 

or  outlet  on  cropland.)  The  purpose  of  this  measure  is  to  reduce 
erosion,  to  produce  high  quality  forage,  and  to  adjust  land  use. 

6.  Drainage  Mains  and  Laterals : These  consist  of  graded  ditches 

installed  to  collect  excess  water  within  a field,  lower  the 
water  table  on  areas  having  drainage  problems,  to  serve  as 
outlets  for  subsurface  drains  and  to  convey  floodwater  from  the 
fields. 

7.  Land  Smoothing:  Land  irregularities  are  removed  with  special 

equipment.  Land  smoothing  improves  surface  drainage,  provides 
for  more  effective  use  of  precipitation,  obtains  uniform  planting 
depths,  provides  for  more  uniform  cultivation,  improves  equipment 
operation  and  efficiency,  improves  terrace  alignment,  and  facilitates 
contour  cultivation. 

The  Soil  Conservation  Service  has  predicted  that  3,740  acres  of  cropland 
will  receive  partial  conservation  treatment.  This  will  be  in  addition 
to  the  acres  of  crop  and  pasture  land  described  above  which  will  receive 
adequate  treatment.  Partially  treated  land  has  had  one  or  more  conserva- 
tion measures  applied  to  it,  but  it  still  needs  other  measures  to  be 
fully  and  adequately  treated. 

The  following  land  treatment  program  on  forestland  was  developed  from  a 
program  of  land  treatment  needs  prepared  by  the  United  States  Forest 
Service  in  cooperation  with  the  North  Carolina  Division  of  Forest  Re- 
sources, after  a field  survey  of  the  watershed,  and  from  land  use  recom- 
mendations by  the  Soil  Conservation  Service: 

a.  Tree  Planting  and  Site  Preparation  (300  acres) 

Reforestation  of  appropriate  open  land  and  understocked  stands  is 
necessary  to  bring  this  land  into  full  production  and  return  the 
fullest  benefit  to  the  landowners. 

b.  Forest  Management  (1,200  acres) 

In  order  to  realize  the  maximum  benefits  to  the  forestlands,  it  is 
necessary  to  put  it  under  proper  management.  These  management 
practices  include  intermediate  and  harvest  cuttings,  site  prepara- 
tion, and  regeneration. 
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Structural  Measures 

Structural  works  of  improvement  consist  of  approximately  17.3  miles  of  stream 
channel  work  and  one  grade  control  structure  for  flood  prevention  and  drainage. 

» 

The  planned  channels  will  be  constructed  primarily  in  poorly  graded  sands  (SP) 
and  silty  sands  (SM)  , which  contain  enough  clayey  material  to  act  as  a binder. 

Soil  profiles  in  all  holes  throughout  the  watershed  are  extremely  similar.  A 
representative  profile  shows  1. 5-2.0  feet  of  a black  SM  (topsoil)  overlying  a 
dark  gray  SP-SM  material.  The  SP-SM  material  in  all  holes  is  tight  and  compact 
in  its  undisturbed  state.  Some  thin  horizons  (two  to  four  inches  thick)  of 
clay  (CL)  were  encountered  within  the  SP-SM  material.  Based  on  an  evaluation 
of  the  field  performance  of  existing  channels  and  the  soils  correlation  data, 
it  is  concluded  that  there  will  be  no  major  problems  with  bank  or  bottom  stability 
as  a result  of  the  project. 

Project  channels  are  designed  to  remove  runoff  from  cropland  from  all  storms 
up  to  the  five-year,  24-hour  frequency  storm  within  a period  not  to  exceed  24 
hours.  It  is  possible  that  lands  adjacent  to  the  channel  may  still  experience 
some  flooding  from  storms  of  the  five-year,  24-hour  magnitude  or  less  but  re- 
moval of  all  floodwaters  from  this  and  smaller  storms  within  the  24-hour  period 
will  prevent  any  damages  to  crops  and  pasture.  Large  infrequent  storms  will 
still  cause  some  damage  even  with  the  improved  channels  but  the  decreased  depth 
and  duration  of  flooding  from  these  storms  will  result  in  damages  significantly 
less  than  under  existing  conditions.  The  depth  of  channels  will  be  such  that  an 
adequate  outlet  will  be  assured  for  existing  and  future  on-farm  drainage  systems. 

A grade  control  structure  will  be  required  on  Lateral  5 to  flatten  the  gradient 
and  insure  a stable  channel.  Sand-cement  bag  riprap  will  be  used  to  protect 
and  stabilize  the  structure.  Pipe  inlets  are  planned  to  be  installed,  as  needed, 
to  allow  surface  water  to  enter  the  channels  without  serious  erosion  and  to 
provide  a travelway  for  maintenance.  The  travelway  will  not  be  continuous; 
however,  access  to  all  segments  will  be  available  from  public  roads.  Small  field 
ditches  entering  on  the  spoil  side  may  require  pipe  inlets.  These  inlets  are 
planned  to  be  installed  as  a part  of  the  project  system.  Spur  ditches  will  be 
used  for  most  ditches  on  the  side  opposite  the  spoil.  Bituminized  fiber  or  cor- 
rugated metal  pipes  are  planned  for  the  small  pipe  inlets  except  at  public  roads. 
Corrugated  metal  pipe  is  required  for  public  roads  to  meet  the  North  Carolina  De- 
partment of  Transportation  and  Highway  Safety  specifications. 

New  construction  will  follow  existing  channels.  Spoil  will  be  placed  along  both 
sides  of  the  channel  on  the  main  downstream  from  Lateral  2,  and  on  one  side  of 
the  remaining  channels.  Special  consideration  will  be  given  to  occasionally 
leaving  mast  producing  trees  in  the  area  to  be  cleared  on  the  main  channel  below 
Lateral  2.  The  Soil  Conservation  Service  biologist  and  engineer  will  cruise  this 
area  prior  to  construction  to  mark  trees  to  be  left.  These  trees  will  be  located  on 
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the  proposed  channel  bank  at  a minimum  frequency  of  one  per  200-400  feet  and 
spoil  will  be  placed  so  as  to  not  to  interfere  with  their  future  growth.  In 
addition,  a 20-foot  section  of  native  vegetation  will  be  left  on  one  side  of 
the  main  channel  both  above  and  below  each  road  crossing.  These  strips  will 
be  selected  to  give  the  maximum  screening  effect  without  interfering  with  water 
flow.  Debris  cleared  from  the  construction  area  between  Lateral  5 and  the  lower 
crossing  of  Secondary  Road  1113  will  be  removed  from  the  swamp  to  avoid  des- 
truction of  prime  wetland  habitat. 

The  spoil  adjacent  to  all  channels  will  be  shaped  and  seeded.  Portions  of  the 
shaped  spoil  will  serve  as  a maintenance  travelway  where  the  channel  passes 
through  forestland.  Through  the  cropland  it  will  be  used  as  a "buffer  strip" 
and  sediment  filter  as  well  as  a travelway.  Filter  strips,  15  feet  wide,  will 
be  established  on  the  side  opposite  the  construction  on  these  laterals  to  re- 
duce sediment  entering  channels.  Vegetation  will  also  be  established  along  the 
top  of  all  channel  banks  and  will  consist  of  adapted  trees,  shrubs,  grasses  or 
legumes  selected  according  to:  characteristics  of  the  particular  site,  maintenance 
requirements,  wildlife  benefits,  and  effectiveness  in  protecting  channels  and 
reducing  maintenance  costs.  In  addition  to  the  vegetation  established  on  the 
buffer  strip  and  along  the  top  of  the  channel  banks,  a three-foot  strip  of  shrub 
lespedezea  and  autumn  olive  will  be  established  along  the  outside  of  the  buffer 
strip  where  used  as  a travelway  through  forested  areas. 

In  selecting  the  plants  to  be  used  on  the  buffer  strips  and  channel  banks  con- 
sideration will  be  given  to  selecting  different  plantings  that  will  benefit 
wildlife  species  whose  numbers  are  subject  to  seasonal  oscillation  due  to  food 
and  cover  being  lintiting  factors.  Planting  of  the  different  species,  which  will 
serve  as  food  and  cover  during  the  different  seasons,  will  be  in  alternate  strips. 
For  example,  plantings  for  winter  mast  and  stream-side  shade  will  consist  of 
sawtooth  oak,  pin  oak,  green  ash,  and  willow  oak. 

Nine  public  and  six  private  road  crossings  will  require  modification.  These 
modifications  include  rock  riprap,  which  will  be  used  in  lieu  of  modifying  the 
bridge,  to  be  placed  at  the  upper  crossing  on  Secondary  Road  1113.  Other  modi- 
fications required  are  Secondary  Road  1110  crossing  at  Laterals  4A,  4,  10,  and  11; 
Secondary  Road  1101  crossing  at  Lateral  3A;  Secondary  Road  1114  crossing  at  Lateral 
5;  Secondary  Road  1312  crossing  at  Lateral  1A,  and  Secondary  Road  1313  crossing 
at  Lateral  2.  These  roads  will  be  modified  by  lowering  the  elevation  of  existing 
pipes  or  by  installing  larger  pipes. 

Investigations  have  disclosed  that  the  project  measures  will  not  result  in  the 
displacement  of  any  person,  business,  or  farm  operation.  However,  if  relocations 
become  necessary,  relocation  payments  will  be  cost-shared  in  accordance  with 
the  percentages  shown  in  the  agreement. 
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Channels  are  designed  with  sufficient  capacity  and  depth  below  Lateral 
2 (see  project  map)  to  eliminate  the  need  for  removal  of  the  vegetation 
from  the  banks  once  it  is  reestablished.  This  will  eliminate  destroying 
wildlife  cover,  food,  and  shade  in  maintaining  the  channels. 

Every  reasonable  effort  will  be  made  to  control  sediment  production 
during  construction.  The  major  control  measures  will  be:  (1)  over- 
digging 100-foot  sections  to  serve  as  sediment  traps  immediately  below 
major  stream  junctions;  and  (2)  temporary  seeding  of  spoil  and  channel 
banks  as  construction  progresses  upstream. 

A study  was  contracted  with  the  North  Carolina  Department  of  Cultural 
Resources,  Division  of  Archives  and  History,  to  determine  if  any  archaeo- 
logical or  scientific  places  are  located  in  the  watershed.  No  sites  that 
would  be  affected  by  the  project  were  documented  in  the  study.  The  project 
construction  contract  will  require  that  if  any  resources  of  this  type  are 
uncovered  during  construction  work  will  be  halted  until  they  are  evaluated. 

EXPLANATION  OF  INSTALLATION  COSTS 


Total  installation  cost  of  the  project  is  estimated  to  be  $714,000  (see 
Table  1).  Public  Law  566  funds  will  pay  $288,093  (40  percent)  and  other 
funds  will  provide  $425,907  (59.7  percent). 

The  estimated  cost  of  the  land  treatment  program  is  $298,000.  Of  this 
amount,  $19,170  will  be  provided  under  authority  of  Public  Law  566  and 
$278,830  will  be  contributed  by  other  funds. 

The  Soil  Conservation  Service  will  provide  $7,900  in  accelerated  techni- 
cal assistance  and  $5,500  under  other  going  programs.  Landowners  and 
operators  will  provide  the  $77,500  for  the  installation  of  conservation 
measures  on  their  lands. 

The  estimated  cost  of  the  forestry  land  treatment  program  is-  $207,100. 

Of  this  amount,  $11,270  are  Public  Law  566  funds,  and  $195,830  are  from 
other  sources.  The  Public  Law  566  funds  are  for  accelerated  technical 
assistance . 

The  North  Carolina  Division  of  Forest  Resources  will  provide  $4,690  for 
accelerated  technical  assistance,  in  addition  to  the  $2,900  under  the 
going  Cooperative  Forest  Management  Program,  and  a capital  outlay  of 
$16,790  under  the  going  Cooperative  Forest  Fire  Control  Program. 

The  landowners  and  operators  will  provide  $171,450  for  their  part  of  the 
Forest  Land  Treatment  Program  during  the  installation  program.  The 
industrial  owners  will  provide  the  technical  assistance  needed  to  install 
the  forestry  measures  on  their  lands. 
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Structural  Measures 

The  construction  cost  of  each  structural  measure  is  the  estimated  cost 
of  all  materials,  labor,  and  equipment  used.  The  costs  are  based  on 
estimated  quantities  and  the  unit  costs  are  based  on  recently  installed 
watershed  projects.  Included  In  the  construction  cost  is  a contingency 
allowance  of  15  percent  to  cover  unforeseen  items  in  construction.  No 
unusual  problems  are  anticipated. 

Cost-sharing  items  of  construction  costs  include  128,9^0  cubic  yards  of 
excavation  - $50,290;  acres  of  clearing  - $6^,550;  170  pipe  inlets  - 
$*♦5,850;  63  acres  of  seeding  of  spoil  - $i»l  ,580;  and  3.0  miles  of 
channel  work  where  costs  are  estimated  on  a per  mile  basis  - $16,320. 

The  15  percent  contingency  Is  in  addition  to  the  costs  shown  above.  ' 

Land  rights  include  193  acres  of  forest  and  37  acres  of  open  land  valued 
at  $39,880;  six  private  road  crossings  to  be  modified  at  a cost  of 
$21,300;  and  nine  public  road  culverts  and  bridges  to  be  modified  at  a 
cost  of  $22 ,100. 

Engineering  services  costs,  which  are  estimated  to  be  $26,200.  will  be 
paid  with  Public  Law  566  funds. 


Project  administration  costs  charged  to  Public  Law  566  funds  consist  o 
construction  inspection  ($26,200)  and  administration  costs  ($15  700) 
Administration  of  contracts  ($2,600)  is  the  only  item  charged  to  other 


nvestigatlons  have  disclosed  that  the  project  measures  will  not  result 
n the  displacement  of  any  person,  business,  or  farm  operation.  However 
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and  Highway  Safety  and  the  drainage  district. 
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u.e  expected  expenditures  in  accordance  with  the  planned  schedule  of 

''We  rati  or  are  as  follows: 


LAND  TREATMENT 


Year 


P.  L.  566  Funds 


Other  Funds 


Second 
Thi  rd 
Fourth 


$ Moo 

4,790 

4,790 

4,790 


$ 69,710 
69,710 
69,710 
69,700 


Total 


19,170 


$278,830 


STRUCTURAL  MEASURES 


Year 


•P.  L.  566  Funds 


Other  Funds 


First  S 25, 
Second  219, 
~h:  (i  23, 


Total  $268, 


530 

5 »0,2!0 

760 

65,670 

633 

1,197 

923 

$147,077 
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Flood  Prevention,,  Erosion,  and  Sediment 

The  installation  of  the  proposed  works  of  improvement  will  directly  benefit 
5,450  acres  of  crop  and  pasture  land  and  800  acres  of  forestland  on  which 
monetary  benefits  were  calculated.  There  will  be  5,700  additional  acres 
of  forestland  benefited  either  directly  or  indirectly  (see  project  map). 

It  has  been  estimated  that  800  people  will  be  benefited  by  the  proposed 
structural  measures. 

The  crop  and  pasture  land  on  which  benefits  were  claimed  are  subject  to 
flooding  from  several  sources:  (1)  runoff  from  pocosins  and  large 

forested  areas;  (2)  accumulation  of  abnormally  high  precipitation;  and 
(3)  overflow  from  stream  channels.  The  project,  as  designed  will  pro- 
vide protection  from  all  storm9  up  to  the  five-year,  24-hour  frequency 
event.  Storms  of  greater  magnitude  than  the  five-year  frequency  will 
cause  some  flooding,  but  the  reduction  in  degree  and  duration  will  abate 
a portion  of  the  flood  damages.  It  has  been  estimated  that  the  proposed 
structural  measures  will  yield  a 54  percent  reduction  in  damages  to  crop 
and  pasture.  The  June,  1963,  storm  would  have  caused  considerably  less 
damage  with  the  proposed  project  installed.  Project  channels  will 
remove  all  runoff  water  from  storms  up  to  the  five-year,  24-hour  event 
within  a period  not  to  exceed  24  hours.  This  degree  of  protection  is 
deemed  satisfactory  for  crops  produced  in  the  watershed  and  will  not 
encourage  any  significant  land  use  changes. 

There  is  expected  to  be  no  major  change  in  the  amount  of  gross  erosion. 

As  stated  under  Erosion  Damages  (page  14),  the  cropland  has  an  average 
annual  gross  erosion  rate  of  2.3  tons  per  acre.  This  is  well  below  the 
rate  where  damage  would  affect  future  productivity  of  the  cropland. 

Erosion  from  channel  banks  will  be  reduced  by  preserving  a vegetative 
strip  between  channel  banks  and  the  cropland. 

Sediment  from  channel  banks  and  road  ditches  is  deposited  directly  into 
the  channels.  The  filter  strips  alongside  the  cropland  and  pipe  inlets 
will  reduce  the  sediment  going  into  the  channels.  The  grade  control 
structure  will  insure  a stable  channel  for  Lateral  5.  Sediment  traps 
will  create  collection  points  for  the  coarser  particles  of  sediment  to 
be  removed  from  the  channels.  These  traps  are  expected  to  trap  2,030 
tons  of  sediment  on  an  average  annual  basis  during  construction  and  an 
average  of  920  tons  annually  after  the  channels  have  stabilized. 

Sediment  deposited  in  the  swamp  area  between  Lateral  5 and  the  Per- 
quimans River  is  estimated  to  increase  on  an  annual  basis  from  1,535 
tons  to  1,660  tons  during  construction  and  then  decrease  to  750  tons 
after  channels  have  stabilized. 
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Land  treatment  measures  on  cropland,  pastureland,  and  forestland  are 
essential,  along  with  the  planned  channel  work,  to  produce  the  expected 
benefits.  The  planned  land  treatment  measures  will  reduce  the  rate  of 
runoff  and  provide  on-farm  drainage.  The  proposed  forestry  land  treat- 
ment measures  will  improve  the  hydrologic  condition,  reduce  sediment, 
and  retard  runoff.  Good  management  and  continued  fire  protection  will 
increase  the  productivity  of  forestlands. 

Agricultural  Water  Management 

When  complete,  the  project's  proposed  installation  of  tile  and  open 
drains  will  lower  the  water  table  in  the  upper  soil  profile  on  approx- 
imately 5,^50  acres  of  crop  and  pasture  land  and  800  acres  of  forestland. 

This  land  will  then  be  better  suited  for  crops  and  forest  because  improved 
drainage  permits  better  soil  aeration,  better  root  penetration,  and  hardier, 
more  vigorous  growth.  As  noted  by  many  researchers,  inadequate  soil  aeration 
is  a primary  inhibiting  growth  factor  for  plants  on  excessively  wet  soils  (see 
F i gure  A)  . 

An  additional  5,700  acres  of  wet  forestland  will  be  provided  with  adequate 
outlets.  This  will  permit  effective  surface  drains  to  be  installed  in  the 
future.  Increased  seedling  survival,  tree  growth,  and  access  for  management 
will  occur.  Hardwoods  are  expected  to  be  retained  in  the  same  areas  and 
can  be  more  properly  managed  under  project  conditions. 


Improved  drainage  also  will  decrease  direct  surface  runoff  through 
providing  a more  deeply  drained  soil  profile  with  more  capacity  to 
absorb  rainwater.  This  decrease  in  surface  runoff  will  help  to  reduce 
the  amount  of  fertilizers  and  insecticides  lost  in  the  runoff,  espe- 
cially those  lost  from  initial  impacts  of  precipitation. 

Health  and  sanitation  conditions  will  also  be  improved.  Pollution  from 
overflow  of  home  sewage  disposal  facilities  will  be  reduced.  Reduction 
of  the  danger  of  polluted  domestic  water  supplies  is  especially  signif- 
icant. The  mosquito  population  will  be  reduced  by  elimination  of  some 
breeding  places,  thereby  reducing  the  danger  of  malaria  and  encephalitis. 

Decreased  pollution  from  point  and  non-point  sources  and  sustained  low 
flow  during  dry  periods  should  be  realized  as  a result  of  the  project 
and  no  degradation  in  the  "C"  classification  is  expected. 

There  is  expected  to  be  ^00  acres  of  forestland  converted  to  cropland  as 
a result  of  the  project.  No  other  significant  changes  in  land  use  or 
crop  acreages  is  anticipated.  Local  producers  do  expect  improved  quality 
resulting  in  higher  prices  and  lower  production  and  harvest  costs  with 
the  adequate  drainage. 

The  flood  stage  and  peak  discharge  in  the  reaches  below  Lateral  5 will 
be  increased  slightly  after  the  project  is  installed.  The  increase  in 
stage  and  discharge  for  the  five-year  storm  will  be  about  .25~foot  and 
210  cubic  feet  per  second  respectively.  For  the  100-year  storm  the 
stage  increase  would  be  about  .5~foot  and  the  peak  discharge  would  be 
increased  by  about  500  cubic  feet  per  second.  No  project- i nduced  dam- 
ages will  be  experienced  in  these  reaches,  however,  because  the  wide 
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swamp  in  the  lower  part  of  the  watershed  provides  ample  flowage  area  for  any 
increases  in  flow. 

Fish  and  Wildlife  and  Recreation 

The  wetland  habitat  of  greater  value,  located  in  the  lower  end  of  the 
watershed,  will  not  be  disturbed.  There  will  be  habitat  of  lower  quality 
located  from  Lateral  5 upstream  to  Secondary  Road  1110  cleared  for 
channel  work.  There  will  be  93  acres  of  forestland  cleared  for  addi- 
tional channel  width,  spoil  placement,  and  debris  disposal.  Thirty-one 
acres  in  debris  disposal  areas  will  revert  to  forestland  in  the  future. 
Debris  cleared  from  the  construction  area  between  Lateral  5 and  the 
lower  crossing  of  Secondary  Road  1113  will  be  removed  from  the  swamp  to 
avoid  destruction  of  prime  wetland  habitat. 

There  will  be  some  damage  to  the  fishery  resources  during  and  immediately 
after  construction.  The  principal  fishery  is  located  below  the  end  of 
construction;  therefore,  damage  would  be  from  possible  temperature 
increases  and  the  slight  increase  in  sediment  during  construction.  Also 
spawning  areas  for  anadramous  fish  could  be  slightly  damaged  further 
upstream  to  Secondary  Road  1110. 

The  design  of  the  channels  will  permit  native  vegetation  to  return  and 
remain,  along  with  wildlife  plantings  made  during  the  construction 
period.  This  will  prevent  further  disruption  of  the  fishery  resources 
once  they  have  recovered.  The  filter  strips  will  reduce  the  possibility 
of  agricultural  chemicals  from  entering  the  streams. 


Archaeological,  Historic  and  Scientific 

No  known  existing  archaeological,  historic,  or  scientific  resource  will 
be  affected  by  the  project.  The  project  construction  contract  will 
require  that  if  any  resources  of  this  type  are  uncovered  during  construc- 
tion, work  will  be  halted  until  they  are  evaluated. 


Economic  and  Social 

Employment  opportunities  will  be  created  for  the  unemployed  and  under- 
employed during  construction  and  in  the  operation  and  maintenance  of  the 
project.  This  will  result  in  increased  economic  activity  for  the  area's 
depressed  economy  by  employing  an  idle  factor  of  production  (labor). 

Secondary  benefits  will  accrue  as  a result  of  increased  income  from 
transporting,  processing,  and  marketing  of  increased  farm  production 
resulting  from  the  project  and  from  supplying  additional  materials  to 
farmers . 

It  was  estimated  that  floodwater  damages  to  roads  and  bridges  will  be 
reduced  75  percent  with  the  project  installed.  With  reduced  damages, 
school  buses  and  mail  delivery  will  encounter  less  delays  and  detours. 
Mar-  dependable  transportation  facilities  will  make  medical  help,  facil- 
ities, and  markets  more  accessible  to  the  people  of  the  watershed. 
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PROJECT  BENEFITS 


The  estimated  average  annual  floodwater  and  indirect  damages  reduction 
benefits  (see  Table  5)  in  the  watershed  are  $29,905  including  annual 
benefits  as  follows:  crop  and  pasture  - $26,895,  roads  and  bridges  - $290, 

and  indirect  - $2,720.  Land  treatment  measures  account  for  $2,990  and 
structural  measures  account  for  $26,915  of  the  flood  reduction  benefits 
( see  Table  6) . 

Drainage  benefits  are  estimated  to  be  $23,565  annually.  These  benefits 
accrue  from  reduced  cost  of  production,  increased  price  received  per  unit 
as  a result  of  better  quality,  and  a small  increase  in  units  of  production 
on  pastureland. 

Average  annual  secondary  benefits  are  estimated  to  be  $6,315-  These  benefits 
will  accrue  to  processors,  handlers,  and  local  businesses  in  the  immediate 
area  as  a result  of  increased  farm  income.  Additional  secondary  benefits 
of  a more  intangible  nature  are  expected  to  accrue  outside  the  immediate  area 
of  influence  of  the  project,  and  will  stem  from  increased  income  which  will 
place  increased  capital  into  circulation.  These  benefits  will  accrue  to 
beneficiaries  not  readily  identifiable  and  are  considered  to  be  more  in  the 
nature  of  benefits  to  the  public  in  general.  Secondary  benefits  from  a 
national  viewpoint  were  not  considered  pertinent  to  the  economic  evaluation. 

Annual  redevelopment  benefits  are  estimated  to  be  $5,025-  These  benefits 
result  from  the  income  provided  to  unemployed  and  underemployed  labor  and 
other  resources  during  the  construction  and  the  operation  and  maintenance 
of  the  project.  The  installation  of  this  project  will  contribute  to  the 
alleviation  of  unemployment  and  underemployment  in  this  area. 

COMPARISON  OF  BENEFITS  AND  COSTS 

The  average  annual  cost  of  the  planned  structural  works  of  improvement, 
including  operation  and  maintenance,  is  estimated  to  be  $36,435-  Estimated 
average  annual  project  benefits  are  $61,820.  The  ratio  of  benefits  to  cost 
is  1.7  to  1.0  (see  Table  6).  The  benefit-cost  ratio  without  local  secondary 
benefits  is  estimated  to  be  1.5  to  1.0. 

PROJECT  INSTALLATION 

The  installation  period  of  the  project  is  four  years. 

Landowners  will  install  the  planned  land  treatment  measures  in  accordance  with 
provisions  of  their  individual  conservation  plans  and  agreements  with  the 
Albemarle  Soil  and  Water  Conservation  District. 

Technical  assistance,  including  needed  soil  surveys,  will  be  provided  by 
the  Service  through  the  soil  and  water  conservation  district  program.  The 
present  rate  of  assistance  will  be  supplemented  under  provisions  of  Public 
Law  566  to  accelerate  planning  and  application  of  land  treatment  measures  so 
the  project  can  be  completed  during  the  four-year  installation  period. 

Forest  landowners  will  be  encouraged  to  apply  and  maintain  the  forestry  measures 
on  their  lands.  The  United  States  Forest  Service  will  cooperate  with  and 
through  the  North  Carolina  Division  of  Forest  Resources  to  provide  technical 
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assistance  in  the  planning  and  application  of  forestry  land  treatment 
measure  in  the  watershed.  A forester  will  be  assigned  to  the  project 
to  assist  landowners  in  the  installation  of  the  planned  measures. 

Structural  works  of  improvement  are  scheduled  during  the  second  and  third 
project  years.  All  construction  work  will  be  let  in  one  contract.  Temporary 
seeding  of  channel  banks  will  follow  each  day’s  construction.  Shaping  and 
seeding  of  spoil  (including  wildlife  planting)  will  be  completed  by  sections 
as  quickly  as  practical  after  construction  is  complete  and  this  work  item 
will  be  an  integral  part  of  the  construction  contract. 

The  Service  will  advise  the  Secretary  of  the  Interior  through  the  Director, 
Southeast  Region,  National  Park  Service  and  the  State  Historic  preservation 
office  if  any  discoveries  are  made  of  historical  or  archaeological  value. 
Construction  will  be  halted  upon  such  discovery  until  the  area  can  be  evaluated. 

All  land  rights  necessary  for  the  installation  of  planned  works  of  improvement 
will  be  secured  by  the  Chowan  County  Drainage  District  No.  3,  prior  to  the 
issuance  of  invitation  to  bid  for  construction.  Water  rights  are  not  involved 
in  this  project  under  existing  North  Carolina  law. 

Structural  work  of  improvement  will  be  installed  by  Chowan  County  Drainage 
District  No.  3.  All  items  of  construction  except  pipes,  culverts,  and 
bridges  installed  or  modified  on  “public  roads  will  be  performed  under  contracts 
let,  administered,  and  financed  by  the  drainage  district.  It  will  negotiate 
with  the  North  Carolina  Department  of  Transportation  and  Highway  Safety 
for  changes  to  be  made  to  culverts  and  bridges  on  public  roads.  Pipes  and 
culverts  for  ingress  and  egress  on  public  road  rights-of-way  will  equal  the 
requirements  of  the  Department  of  Transportation  and  Highway  Safety  and  the 
Service . 

The  Soil  Conservation  Service  and  the  sponsors  will  obtain,  if  needed,  any 
permits  applicable  under  Section  404  of  the  Federal  Water  Pollution  Control 
Act  Amendments  of  1972.  Project  design  is  such  as  to  maximize  prevention  of 
the  discharge  of  dredge  or  fill  material  and  the  washing  into  the  stream 
of  spoil,  etc.,  deposited  on  the  banks.  Permits,  if  required,  will  be  obtained 
from  the  Environmental  Protection  Agency  or  the  United  States  Army,  Corps 
of  Engineers,  prior  to  construction. 

Chowan  County  Drainage  District  No.  3 will  develop  and  maintain  a financial 
management  system  that  will  provide  for  disclosure  of  the  financial  results 
of  each  Public  law  566  undertaking  in  which  the  Soil  Conservation  Service 
has  a financial  interest  in  accordance  with  Soil  Conservation  Service  re- 
porting requirements. 

FINANCING  PROJECT  INSTALLATION 

Federal  assistance  for  carrying  out  the  works  of  improvement  on  non-federal 
land,  as  described  in  this  plan,  will  be  provided  under  authority  of  the  , 
Watershed  Protection  and  Flood  Prevention  Act,  Public  Law  566  (83rd  Congress, 

68  Stat.  666) , as  amended.  This  assistance  is  contingent  upon  the 
availability  of  funds  appropriated  for  this  purpose. 

Chowan  County  Drainage  District  No.  3 embraces  the  entire  area  of  the  watershed. 
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Land  Treatment 


Land  treatment  measures  will  be  installed  by  landowners  or  operators 
utilizing  whatever  cost  sharing  is  available  from  other  funds.  Technical 
assistance  provided  to  the  soil  and  water  conservation  district  under 
Public  Law  46  will  be  continued  at  the  present  rate.  Accelerated  technical 
assistance  to  plan  and  install  land  treatment  measures  will  be  provided 
by  the  Service  from  Public  Law  566  funds.  The  Rural  Environmental  Con- 
servation Program  is  also  available  to  landowners  as  a source  of  cost 
sharing  for  land  treatment  measures. 

Technical  assistance  for  the  accelerated  installation  of  forestry  land 
treatment  measures  will  be  provided  from  Public  Law  566  funds.  The  going 
Cooperative  Forest  Management  Program  will  be  continued.  A capital  outlay 
will  be  made  from  cooperative  forest  fire  control  funds  to  improve  the 
quality  of  fire  protection.  Landowners  and  operators  will  install  forestry 
land  treatment  measures  on  their  own  land  utilizing  any  available  funds 
from  other  going  programs. 


Structural  Measures 


All  funds  necessary  to  cover  organizational  operation  expenses,  land  rights 
costs,  cost  of  administering  contracts,  and  the  local  organization’s 
share  of  the  construction  cost  will  be  furnished  by  the  Chowan  County 
Drainage  District  No.  3.  This  organization  has  the  power  of  assessment  and 
eminent  domain  which  will  be  used  as  necessary  to  carry  out  the  organization's 
responsibilities  and  to  pay  the  local  share  of  project  cost. 

Prior  to  entering  into  agreements  that  obligate  funds  of  the  Service,  the 
Chowan  County  Drainage  District  No.  3 will  have  a financial  management 
system  for  control,  accountability,  and  disclosure  of  PL-566  funds  received, 
and  for  control  and  accountability  for  property  and  other  assets  purchased 
with  PL-566  funds. 

Program  income  earned  during  the  grant  period  will  be  reported  on  the  sponsors 's 
request  for  advance  or  reimbursement  from  the  Service. 

PROVISIONS  FOR  OPERATION  AND  MAINTENANCE 


Land  Treatment 


Land  treatment  measures  will  be  maintained  by  individual  landowners  under 
provisions  of  their  soil  and  water  conservation  plans.  Forestry  land 
treatment  measures  will  be  maintained  by  landowners  under  agreement  with  the 
Albermarle  Soil  and  Water  Conservation  District.  The  North  Carolina  Division 
of  Forest  Resources  will  continue  to  furnish  forest  management  assistance 
through  the  going  Cooperative  Forest  Management  Program  and  fire  control 
activities  through  the  going  Cooperative  Forest  Fire  Control  Program. 

The  Albemarle  Soil  and  Water  Conservation  District  supervisors  will  make 
an  annual  inspection  of  the  land  treatment  (including  forestry  measures) 
to  determine  the  status  of  maintenance.  A report  of  their  findings  and 
actions  taken  will  be  prepared  and  a copy  provided  to  the  Service  repre- 
sentative. Special  emphasis  will  be  placed  on  areas  that  are  found  to  be  in 
need  of  additional  protection. 
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Structural  Measures 


Structural  measures  to  be  maintained  consist  of  17.3  miles  of  stream 
channel  work  and  one  grade  control  structure.  Maintenance  will  be  per- 
formed by  the  Chowan  County  Drainage  District  No.  3.  The  district  will 
make  assessment  on  the  benefited  land  to  provide  funds  for  carrying  out 
maintenance.  The  cost  of  maintenance  is  estimated  to  be  $10,500 
annually.  Funds  for  three  years  of  maintenance  will  be  in  hand  at  time 
of  letting  the  contract. 

Channel  designs  are  based  on  aged  conditions  and  there  is  a possibility 
of  damage  due  to  erosion  of  the  channels  while  vegetation  is  being 
established.  The  risk  of  damage  will  be  lessened  by  the  temporary  seed- 
ing of  all  exposed  areas  immediately  following  construction.  A period 
of  one  growing  season  will  be  provided  to  establish  permanent  vegetation. 
During  this  period,  any  damage  occurring  because  of  erosion  will  be 
repaired  and  cost-shared  between  the  Service  and  the  local  sponsors  in 
the  same  ratio  as  the  original  construction. 

Maintenance  of  stream  channel  work  will  consist  of,  but  not  be  limited 
to  the  following: 

1.  Removal  of  debris  from  channels  following  major  storms. 

2.  Control  of  undesirable  growth  in  and  adjacent  to  channels. 

3.  Control  of  aquatic  plants  in  channel  bottoms. 

4.  Removal  of  sediment  from  sediment  traps. 

5.  Repair  or  replacement  of  pipes  and  bridges. 

6.  Management  of  vegetation  on  rights-of-way. 

7.  Removal  of  debris  from  pipes  through  spoil. 

The  Service  and  the  sponsors  will  make  a joint  inspection  annually,  or 
after  unusually  severe  storms,  following  installation  of  works  of 
improvement . 

Specific  agreements  for  the  maintenance  of  structural  works  of  improve- 
ment will  be  executed  prior  to  the  issuance  of  invitations  to  bid.  This 
agreement  will  cover  such  items  as  source  of  funds,  methods  of  providing 
maintenance,  annual  maintenance  inspections,  and  the  responsibility  for 
providing  these  funds  and  services. 

The  North  Carolina  Watershed  Operation  and ‘'Maintenance  Handbook  will  be 
referenced  to  prepare  an  operation  and  maintenance  plan  for  each  struc- 
tural measure. 

The  operation  and  maintenance  agreements  will  contain  specific  pro- 
visions for  retention  and  disposal  of  real  and  personal  property  ac- 
quired in  while  or  in  part  with  Public  Law  566  funds. 
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TABLE  1 - ESTIMATED  PROJECT  INSTALLATION  COST 


I • 73 
G 73  G 
O 0)  G 
Z -J 


• 73 
73  G 
(1)  G 
hJ 


O O O 
o o m 
o m <r 


o o o 
o o m 
o m <r 


o o 
o o 

o LO 


73 

cn  a)  a) 

04  J2  44 


< u M 


73 

C 

<N|  (0 

CO  T3  H 
G C 04 
04  G 4u 
4u  rH  3 
< a 4J 

o w 

73  4u  G 

GUO. 


o 

o 

O 

O' 

sO 

O 

I"- 

CN 

O 

vO 

CN 

00 

rH 

cn 

Os 

CN 

O 

O 

O 

O' 

os 

m 

r*^ 

o 

02 

vD 

cn 

00 

rH 

*H 

n. 

CN 

O 

o 

O 

ON 

O' 

cn 

m 

00 

sO 

r>- 

m 

rH 

O' 

rH 

O 

o 

o 

o 

m 

o 

m 

cn 

00 

o 

o 

n- 

rH 

rH 

OS 

Os 

rH 

rH 

o 

o 

CN 

CN 

rH 

rH 

rH 

rH 

O 

O 

o 

o 

as 

Os 

0 

a 

3 

® 

w 

0) 

0) 

u 

a 

*H  rH 

3 

44  O 

44 

CJ  M 

a 

G 44 

•H 

44  c 

05 

Du  O 
CJ 
rH 

| 

G 04 

rH 

3 4u 

G 

73  *H 

CJ 

*H  tn 

•H 

> 

*H  CO 

rJ 

73  G 

c 

CJ 

O' 

3 

M 

H 

s 

H 

O CN  00  O 
rH  o sO  CN 
(Jm£)  H CN 

m O'  n*  m 


o (N  m o 

O N 00  M 

os  os  m 
* cn 


O eg  m o 
O oo  cm 
1^  O'  O'  IA 


O O cn  o 
h m co  o 
no  h n 


o o <n  o 

rH  CO  00  O 

cn  so  rH 

cn  n n h 


cn  oo  co 
o m h > 


cn  oo  n 
o m h i 


a a) 

M 3 


73  44 

M <D  G 

td  03  CJ 
44  O *H 

£ frS 

3 73 

V*  Pm  O 

oj  sc 

44  04 

co 


S II  n) 

*6  *h  q /-s  /-n 

O 4J  5 55  32 

O H <d  W w 

h s j: 
u-  £ U 


G 

O 

CJ 

/-v  04 
O 73 

' cO 


o o 
o o 

04  cn 


o o 
o o 
cn 


o o 
o o 

CN  o- 


44  U 

CO  0) 

a 43 

O 44 

o o 


73 
04  04 
42  44 
Cd 


G 04 
<D  -U 

e g 

44  3 

<0  cr 

04  04 
l-i  73 
H G 


0) 


rH  a)  44  G 
G H C C 
4J  cd  04  G 
CO  S 4= 
C 73  04  O 

•H  G > 

G O i— I 
44  .H  H G 


O 44  G 
4u  O <4-i  G 

a 4J  o 


XJ  M «H 
>s  O <4u 
60  rH  $ 04 
CO.  73 

*H  Cl.  u-i 

U G O rH 

3 »H 
73  ® C 0) 

4J  O 5 
73  C *H 

04  3 -W  * 
44  O G 73 
G 0 rH  04 
04  G *— I *H 
M G *h 

44  M 44  -H 

G W 73 
rH  C O 
rH  *— I *H  S 
04  O 
44  »G 
G *H 

3 73  C 

CT  G 60  G 

04  G G 
73  *H  | 
G *44 

G CO  ^ 
04  0)  *H  2 
^ G to 

t»  CO 
O M G 
44  0) 

44  4-1  44 


C 3 


G 

*>— i 

04  04  O 
J2  iH  H 
44  43  a 

44  CO  0) 
3 C 44 

O O O 
42  a 4-1 

co  to  HI 

3 04  42 

0 4-i 

H <H 

G Jn  <1) 

^ 44  CJ  C 

C C 

73  04  G 

01  60  4= 
4J  G O 
G 

4-1  rH  4-( 

04  G O 


04  3 rH  4-< 


04  04  0) 
O 73  a 
U 04  >> 
G Cl  H 


m|<r| 


3^ 


TABLE  IA  -STATUS  OF  WATERSHED  WORKS  OF  IMPROVEMENT 
(at  time  of  Work  Plan  Preparation) 

Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 


Measures 

: Unit  : 

Applied  : 

to  Date  : 

Total 

Cost 

(Dollars)  1/ 

Conservation  Cropping  System 

Aere 

5,664 

16,990 

Crop  Residue  Management 

Acre 

4,000 

12,000 

Field  Border 

Feet 

33,500 

3,015 

Minimum  Tillage 

Acre 

8 

40 

Land  Smoothing 

Acre 

100 

2,000 

Drainage  Main  or  Lateral 

I®et 

225,800 

45,160 

Drain 

Feet 

62,090 

27,940 

Pastureland  and  Hayland  Planting 

Acre 

130 

5,330 

Wildlife  Habitat  Management 

Acre 

1 

60 

Pond 

No. 

8 

4,800 

Tree  Planting 

Acre 

750 

59,000 

TOTAL 

176,335 

1 / Price  base:  1973 


Date: 


MAY  1975 


TABLE  2 - ESTIMATED  STRUCTURAL  COST  DISTRIBUTION 
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1/  Price  base:  May  1975 

2/  Type  of  channel  before  project:  (N)  an  unmodified,  well-defined  natural  channel  or  stream; 

(M)  manmade  ditch  or  previously  modified  channel; 

(0)  none  or  practically  no  defined  channel. 


TABLE  2A  - COST  ALLOCATION  AND  COST  SHARING  S' 
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Date:  MAY  1975 


Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 
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GRADE  STABILIZATION  STRUCTURES 
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Date:  May  1975 


TABLE  4 - ANNUAL  COST 
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1 J Price  base:  1975 

2 J Amortized  at  5 7/8  percent  interest  rate  for  50  years. 


TABLE  5 - ESTIMATED  AVERAGE  ANNUAL  FLOOD  DAMAGE  REDUCTION  BENEFITS 


Bear  Swamp  Watershed 

Chowan  and  Perquimans  Counties,  North  Carolina 

(Dollars)^ 


Average  Annual  Damage:  Damage 


: Without  : With  : Reduction 

Item  : frolect  : Project  : Benefits 


Floodwater 

Crop  and  Pasture 
Non-agr  leu 1 tur a 1 
Roads  and  Bridges 

49,805 

380 

22,910 

90 

26,895 

290 

Subtotal 

50, 185 

23,000 

27,185 

Indirect, 

5,020 

2^300  _ . 

. _ 2.720 

TOTAL 

.55*205 

25j  300 

29,905 

1/  Price  base:  Adjusted  Normalized  and  1975 


DATE:  May  1975 
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COMPARISON  OF  BENEFITS  AND  COSTS  FOR  STRUCTURAL  MEASURES 
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Date:  May  1975 


INVESTIGATIONS  AND  ANALYSES 


Engineering 

Before  the  project  formulation  a thorough  field  inspection  was  made  of 
the  drainage  facilities  in  the  watershed.  Existing  channels  were  found 
to  have  inadequate  capacity  because  of  siltation,  woody  growth  and 
debris,  and  because  previous  improvements  (1943-44)  lacked  the  capacity 
to  meet  the  needs  of  the  present-day  intensity  of  farming. 

Using  mean  sea  level  as  datum,  field  surveys  were  made  of: 

(1)  representative  cross-sections  of  channels  proposed  for  improve- 
ment ; 

(2)  essential  data  pertaining  to  all  bridges  and  culverts;  and 

(3)  cropland  elevation. 

This  data  was  used  to  prepare  channel  profiles  for  hydraulic  design, 
estimate  quantity  of  earth  excavation,  and  determine  road  structure 
modifications.  All  land  area  and  horizontal  distances  for  the  watershed 
were  measured  from  a semi-controlled  aerial  photo  mosaic. 

A rainfall-runoff  relationship  was  determined  for  the  watershed  using 
soil  cover  complex  data.  Forestland  soils  in  the  outer  rim  of  the 
watershed  normally  placed  in  hydrologic  group  "B"  were  treated  as  class 
"Cu  soils  because  of  the  high  ground  water  condition  existing  in  this 
area.  A curve  number  of  70  for  the  watershed  was  computed  from  this 
data.  Using  the  70  CN,  the  equation  C=16.39  + 14.75Re,  and  North  Caro- 
lina rainfall  curves,  a coefficient  of  53  was  computed  to  use  in  the 
drainage  curve  Q=CM5/6  to  obtain  required  discharges  for  all  designed 
channels. 

Field  surveys  and  hydrologic  analyses  have  shown  that  the  existing  swamp 
and  channel  below  Lateral  5 (see  project  map)  have  adequate  capacity  to 
remove  runoff  water  from  improved  channels  without  damages  to  cropland 
and  other  property.  The  channel  below  Lateral  5 may  not  however  have 
adequate  depth  to  serve  on-farm  drainage  systems.  Although  out-of-bank 
flows  below  Lateral  5 occur  fairly  often,  it  was  determined  that  the 
1,000-3,000-foot  wide  swamp  provides  an  ample  flowage  area  for  all 
discharges. 

The  allowable  tractive  forces  method  in  Technical  Release  No.  25,  Plan- 
ning and  Design  of  Open  Channels,  was  used  to  determine  the  stability  of 
the  designed  channels.  The  allowable  tractive  force  based  on  field 
samples  was  above  the  calculated  tractive  force  for  the  aged  condition 
of  all  designed  channels  except  Lateral  5.  This  particular  channel 
required  a grade  control  structure  to  flatten  the  slope,  thereby  meeting 
the  tractive  force  criteria. 


Investigation 


The  calculated  tractive  forces  for  the  as-built  conditions  in  the  main 
channel  will  be  less  than  the  maximum  allowable  tractive  forces,  while 
these  allowable  forces  will  be  exceeded  in  the  laterals.  Because  of  the 
flow  conditions  (ephemeral  and  intermittent),  vegetation  will  be  easily 
established.  A field  investigation  revealed  that  channel  work  would  be 
performed  through  a dense  material  with  a cementing  agent.  It  also 
showed  that  newly  dug  channels  in  this  area  quickly  stabilized.  Based 
on  this  analysis,  the  channels  are  expected  to  be  stable. 

The  present  project  proposal  will  (1)  terminate  all  channel  work  at  Lat- 
eral 5;  (2)  provide  sediment  traps  at  the  junction  of  the  main  with 
Lateral  2 and  Lateral  4,  and  at  the  downstream  termination  point  of  the 
channel  work;  and  (3)  design  main  stream  channel  work  below  Lateral  2 
with  capacity  to  allow  natural  vegetation  to  be  reestablished  and  uncon- 
trol led. 


Economi cs 

Economic  investigations  and  analyses  were  based  on  methods  approved  by 
the  Soil  Conservation  Service  in  benefit-cost  evaluation  of  land  and 
water  resource  projects.  Basic  data  were  obtained  from  local  farmers, 
agricultural  workers,  experiment  stations,  and  United  States  Department 
of  Agriculture  publications. 

Adjusted  normalized  prices  were  derived  from  data  approved  by  the  Inter- 
departmental Staff  Committee,  Water  Resources  Council  on  April  10,  1966. 

Adjusted  normalized  prices  were  used  in  all  benefit  computations  and  for 
operations  and  maintenance  costs.  Present  (1975)  prices  were  used  for 
installation  costs.  The  cost  of  all  structural  measures  was  amortized 
over  a 50-year  period,  using  an  interest  rate  of  5 7/8  percent. 

Owners  and  operators  of  land  to  be  benefited  by  the  project,  along  with 
agricultural  workers,  were  interviewed  to  determine  present  and  future 
without  project  and  future  with  project  land  use  and  yields.  This 
information  was  summarized  and  compared  with  projected  crop  yields  for 
this  area.  Damages  to  crops  were  based  on  these  summaries. 

The  following  tabulation  shows  the  "without"  and  "with"  project  land  use 
and  yields  on  wet  cropland  in  the  benefited  area: 


Land  Use 

Wi thout 

Project 

With 

Project 

acres 

yield/acres 

acres 

yield/acres 

Peanuts 

429 

2,300  lbs. 

429 

2,600  lbs. 

Soybeans 

2,380 

27  bu. 

2,450 

33  bu. 

Corn 

2,460 

75  bu. 

2,460 

85  bu. 

Pasture 

100 

4 AUM 

100 

5 AUM 

Idle 

80 

- 

10 

- 

Total 

5,449 

5,449 

*5 


Investigation 

Floodwater  damage  reduction  and  drainage  benefits  to  crops,  pasture,  and 
forestland  were  estimated  on  the  basis  of  differences  in  net  returns 
with  and  without  project.  The  differences  in  net  returns  for  corn, 
soybeans,  and  peanuts  were  based  on  increased  yields  and  improved  effi- 
ciency. 

Benefits  to  800  acres  of  forestland  were  based  on  improvement  of  the 
site  index  from  70  to  80.  Appropriate  associated  costs  were  deducted 
from  gross  benefits.  Benefits  were  adjusted  for  lag  in  accrual  and 
discounted  accordingly.  Net  benefits  were  credited  to  flood  damage 
reduction  and  drainage  in  the  same  proportion  as  costs  were  allocated  to 
the  flood  prevention  and  drainage  purposes. 

Road  and  bridge  damages  were  based  on  increased  maintenance  costs  caused 
by  flooding.  These  values  were  adjusted  to  reflect  conditions  expected 
to  prevail  over  the  evaluation  period  without  the  project,  in  accordance 
with  Chapter  XV  of  the  Economics  Guide. 

Indirect  benefits  were  estimated  to  be  10  percent  of  the  floodwater 
damage  reduction  benefits  (see  Table  5). 

Local  secondary  benefits  were  estimated  in  accordance  with  paragraph 
102.02213  of  the  Watershed  Protection  Handbook  and  Chapter  II  of  the 
Economics  Guide.  The  value  of  local  secondary  benefits  stemming  from 
the'  project  was  estimated  to  be  10  percent  of  the  direct  primary  bene- 
fits (not  including  indirect  benefits). 

Redevelopment  benefits  were  estimated  in  accordance  with  the  Economics 
Guide  and  paragraph  102.02212  of  the  Watershed  Protection  Handbook. 

Wage  payments  for  local  labor  during  construction  were  estimated  to  be 
equivalent  to  20  percent  of  the  construction  costs.  This  value  was 
amortized  at  5 5/8  percent  interest  rate  for  50  years  to  arrive  at  an 
annual  redevelopment  benefit  from  this  source.  Fifty  percent  of  the 
annual  operation  and  maintenance  costs  was  used  as  the  value  of  wages 
paid  to  local  labor.  This  value  was  treated  as  a decreasing  annuity  for 
20  years  at  a 5 5/8  percent  interest  rate  and  converted  to  an  annual 
equivalent  over  the  project  life. 

The  installation  cost  of  multiple-purpose  structural  measures  for  flood 
prevention  and  drainage  were  allocated  to  each  purpose  in  accordance 
with  the  method  prescribed  in  paragraph  103.0221b  of  the  Watershed 
Protection  Handbook  as  follows: 

(1)  A portion  of  multiple-purpose  costs  was  allocated  to  flood 
prevention  equivalent  to  the  ratio  of  non-wetland  to  total 
area  served  by  multiple-purpose  channels. 

(2)  The  remaining  costs  were  considered  as  joint  costs  and  were 
allocated  equally  between  flood  prevention  and  drainage. 


Investigation 


These  steps  provided  the  following  percentages: 


a.  Percent  non-wetland 

b.  Percent  joint  cost 

c.  One-half  of  joint  cost 

d.  Percent  cost  allocated 

e.  Percent  cost  allocated 

(3)  Estimated  construction  cost 
structural  measures: 

(4)  Amount  of  construction  cost 
prevent  ion : 

(5)  Amount  of  construction  cost 
drainage: 


6.6 

93-4 

(percent)  46.7 

to  flood  prevention  53-3 
to  drainage  46.7 

of  multiple-purpose 

$262,000 

al located  to  flood 

139,646 

allocated  to 

122,354 


is  of  total 
i s of  tota 1 


Details  of  cost-sharing  arrangements  for  the  multiple-purpose  structural 
measures  are  as  follows: 


1 tern 

Publ i c Law  566 

Other 

Total 

Constructon  Cost 

(Flood  Prevention) 

$139,646 

$ 0 

$ 139,646 

Construction  Cost  (Drainage) 

61,177 

61,177 

122,354 

Engineering  Services 

26,200 

26,200 

Project  Administration: 

Construction  Inspection 

26,200 

0 

26,200 

Other  Services 

15,700 

. 0 

15,700 

Administration  of  Contracts 

0 

2 , 600 

2,600 

Land  Rights 

0 

83,300 

83,300 

Tota  1 

$268,923 

$147,077 

$ 4 16,000 

Land  Use  and  Treatment 

Present  land  use  was  determined  from  soil  surveys,  soil  and  water  conserva- 
tion district  report,  and  field  studies.  Estimates  of  future  land  use 
and  agricultural  treatment  measures  were  made  by  the  district  conservationist  on  the 
basis  of  his  knowledge  of  the  land,  people,  and  trends  in  the  watershed 
area.  Needed  land  use  adjustments  based  on  land  capabilities  were 
considered  in  arriving  at  the  land  treatment  measures  planned  for  the 
watershed . 

The  importance  of  land  treatment  has  been  stressed  in  every  meeting  with 
the  sponsoring  local  organization.  Every  effort  has  been  made  to  make 
them  aware  that  benefits  claimed  for  project  justification  are  contingent 
upon  the  application  of  land  treatment  measures. 
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Investigation 


Forestry 

A systematic  field  survey  was  made  of  the  forested  portion  of  the  water- 
shed to  determine  ground  cover*  forest,  and  hydrologic  conditions,  and 
treatment  needs.  This  survey,  supporting  data  and  information  from 
other  agencies,  and  correspondence  with  forestry  officials  determined 
the  amount  and  type  of  remedial  measures  needed  on  the  watershed's 
forestlands . 


Biology 

Biologists  from  the  United  States  Fish  and  Wildlife  Service,  North 
Carolina  Wildlife  Resources  Commission,  and  the  Soil  Conservation  Serv- 
ice made  a joint  field  investigation  of  the  watershed.  Service  repre- 
sentatives made  a detailed  investigation  to  locate  a suitable  site  for  a 
proposed  wildlife  wetland  area  to  serve  as  a mitigative  measure  for 
habitat  destroyed  by  channel  work.  A suitable  160-acre  site  was  located. 

The  aforementioned  biologists  discussed  ways  and  means  of  improving  the 
fish  habitat  of  the  area.  Studies  indicated  that  overdigging  about 
three  miles  of  the  lower  portion  of  the  main  channel  would  assure  a 
continuous  water  supply  and  increase  fish  habitat.  It  was  also  found 
desirable  and  feasible  to  install  an  access  area  (boat  ramp  and  parking 
area) . 

Objections  were  raised  by  the  United  States  Fish  and  Wildlife  Service  in 
review  of  the  proposed  plan.  They  objected  to  channel  work  below  Later- 
al 5 (see  project  map)  on  the  grounds  that  such  work  would  destroy  or 
greatly  alter  approximately  350  acres  of  forested  swamp  and  bottom-land 
hardwoods  along  the  streambank. 

Therefore,  the  alternative  to  the  original  plan  of  stopping  all  channel 
work  at  Lateral  5 was  worked  out  in  a meeting  between  the  North  Carolina 
Wildlife  Resources  Commission,  the  United  States  Fish  and  Wildlife 
Service,  and  the  Soil  Conservation  Service.  This  alternative  eliminates 
approximately  3.3  miles  of  channel  work  and  leaves  about  350  acres  of 
forested  swamp  and  bottom-land  hardwoods  between  Lateral  5 and  Secondary 
Road  1111  undisturbed.  Since  this  work  would  not  be  done  it  was  also 
decided  that  160  acres  of  wildlife  wetland  preservation,  2.6  miles  of 
peripheral  channel  with  fishery  development,  and  a boating  access  area 
with  a one-acre  parking  lot  at  Secondary  Road  1111  would  also  be  elimi- 
nated because  there  would  then  be  no  need  for  mitigative  measures. 


Sediment 


A cover  data  survey  was  developed  for  the  entire  watershed.  The  conserva- 
tion problems,  erosion . problems , soil  fertility  problems,  and  drainage 
problems  were  mapped.  Sediment  source  areas,  sheet  erosion  areas,  and 
channel  erosion  problems  were  located. 
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Investigation 


Sheet  erosion  in  this  watershed  is  not  a problem  due  to  the  nearly  level 
topography,  soil  types,  and  farming  methods.  As  stated  earlier,  the  2.3 
tons  per  acre  average  annual  erosion  rate  from  cropland  is  well  below 
the  level  required  to  maintain  future  productivity.  Minor  amounts  of 
sediment  produced  in  the  watershed  are  mostly  from  newly  constructed 
ditches  (before  stabilization)  and  from  numerous  roadside  and  field 
d i tches  . 

Damage  from  sediment  is  mostly  from  channel  fill  with  resulting  raised 
water  tables  and  drowning  crops.  Due  to  the  low  channel  gradients  and 
to  the  small  amount  of  erosion,  very  little  sediment  is  delivered  to  the 
mouth  of  the  watershed. 


Geology 

Numerous  test  holes  were  made  by  hand  auger  and  all  filed  for  future 
reference  in  the  preliminary  investigation  stage.  All  borings  were 
described  and  logged  using  the  Unified  Soil  Classification  System.  The 
soil  conditions  revealed  by  this  investigation  indicate  that  bank  sta- 
bility will  not  be  a problem. 

Additional  geologic  studies  were  done  in  the  spring  of  197^  for  the 
purpose  of  determining  necessary  parameters  for  tractive  force  analyses 
and  for  observing  stability  of  existing  channels.  Results  of  these 
studies  were  used  in  checking  the  designed  channels  for  compliance  with 
the  requirements  of  Technical  Release  25. 

Final  design  of  the  channels  will  be  accomplished  in  the  operation  stage 
of  the  project.  At  that  time,  additional  channel  borings  tied  to  vertical 
control  will  be  taken  to  supplement  the  preliminary  information  gathered 
during  the  development  of  the  work  plan.  Experience  in  this  area  and 
these  type  soils  indicate  that  the  channels  may  be  maintained  with 
relatively  low  cost. 

Archaeological  and  Historic 

An  archaeological  survey  was  contracted  with  the  North  Carolina  Department 
of  Cultural  Resources,  Division  of  Archives  and  History.  No  evidence  of 
any  sites  of  significant  historic  or  architectural  importance  was  documented 
in  the  survey. 
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